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1. INTRODUCTION 


Flax scorch is a soil-borne disease which, as far as is known, only occurs in the 
Netherlands, Belgium and Northern France. 

This disease which is not transmitted by seed, is caused by a fungus called Pythium 
megalacanthum pr BARY. The fungus invades the roots of young flax plants. The 
attacked roots become glossy and break easily, the central cylinder or core often 
protruding through broken areas. After some searching the large oogonia of the 
fungus can be discovered within the roots which are nearly decayed. The oogonia are 
easily recognizable because of their echinulate or spiny walls. The fungus attacks the 
roots only. Attacked plants are inhibited in growth. The leaves become yellow from 
the bases of the plants upwards; yellowing turns to browning and ultimately the plants 
shrivel up. The leaves of the top, at first remaining green, grow very close together and 
the top generally bends aside, finally withering away as well. The symptoms of the 
disease are often seen to spread quicker on one side of the plant than on the other. 
Also the root symptoms of such plants are heavily affected on one side mainly. 

Flax scorch is a disease of juvenile plants. Symptoms usually appear in May, at 
first in small patches here and there. Those patches gradually extend often until con- 
siderable parts or even the whole flax field becomes infected. In the case of such heavy 
attacks the best solution is to plough the crop under, or, if clover has been undersown, 
to mow the flax. 

If cold and wet spring seasons have a few days of sharp and dry weather, whole 
fields of flax may be seen “scorched” within a few days. Warm and humid weather 
(with little evaporation) on the other hand, may bring a partial recovery by the forma- 
tion of new roots. 

The disease is frequent on lighter clay soils, that is on good flax soils. Badly textured, 
slushy soils further the disease. Its local occurrence is conspicuous. The disease occurs 
time and again in certain fields, or parts of fields. The soil remains infested for years. 
Cases are known of fields where no flax had been grown for thirty years and yet scorch 
appeared on precisely the same spot as before. 

As, on account of these heavy risks, the farmer will preferably not grow flax on 
infested soils (on which other plants grow very well), the damage caused indirectly by 
this infection is also of great economic importance. 
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Fig. 1. OOGONIA OF PYTHIUM MEGALACANTHUM 
IN FLAX ROOTS (ENLARGEMENT 8 X |) 


2. INVESTIGATIONS INTO THE CAUSE 


Concerning the causal organism opinions have always widely differed. Through 
insufficient knowledge of the symptoms, other diseases, the symptoms of which are 
somewhat similar to those characterizing scorch, are often wrongly called scorch too. 

LADUREAU e.g. attributed scorch to Thrips lini in 1879. 

Prof. L. BROEKEMA, who thoroughly examined this disease in the Netherlands and 
described it in details, on the basis of his soil-inoculation-tests and soil-sterilisation, 
came to the conclusion that a parasitic organism must be its cause. He supposed 
bacteria. Since in 1900, MARCHAL in Belgium, discovered in the roots of affected plants 
the conidia and resting spores of the fungus Asterocystis radicis DE WILDEMAN, obtain- 
ing positive results with inoculation-tests, it was generally accepted that this fungus 
[later proving to be identical with Olpidium brassicae (Wor.)DANG | was the cause of 
flax-scorch. 

It should be mentioned that MARCHAL used affected roots as an inoculum, as 
Asterocystis is an obligate parasite. Therefore these may have contained other 
parasites as well. 

More than 20 years later, however, Miss BUISMAN (1927) discovered, apart from 
Asterocystis radicis, Pythium megalacanthum in the roots of affected plants. In the 
following years Miss VAN DER MEER (1928) at Wageningen and Miss DIDDENs (1931) 
at Baarn investigated many samples of scorch-affected material from various parts of 
the Netherlands, and Miss DIDDENS also samples coming from the country around. 
Courtrai (Belgium). The roots of all these samples of diseased plants showed infection 
by Pythium megalacanthum, many among them had Asterocystis as well and a few of 
them Zhielavia basicola (B. et BR.) Zoer. Asterocystis, however, was also found in 
completely healthy plants. By inoculation tests with these 3 fungi, these investigators 
obtained scorch only with Pythium megalacanthum. The two other fungi hardly 
caused any damage at all. This was proof of Pythium megalacanthum being the real 
cause of flax scorch and not Asterocystis. 

Other research workers who thoroughly investigated Asterocystis (the organism is 
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found in many plants), came to the conclusion that it caused only little damage. 
MARCHAL, however, was not yet convinced. 

The publications of BUISMAN and v. D. MEER led him to initiate further research in 
1929 and 1930, when he investigated a large number of scorch-affected plants in the 
surroundings of Courtrai. In the roots only Asterocystis-spores were found and not 
those of Pythium megalacanthum. He tried to explain the different results of his 
investigations and those made by the Dutch research-workers, by presuming that 
scorch is caused by several parasites, Pythium megalacanthum prevailing in Holland 
and Asterocystis radicus in Belgium. 

Yet this supposition proved untenable, for Miss DIDpDENs discovered Pythium 
megalacanthum in all the samples collected in the surroundings of Courtrai, also in 
1930, thereby proving that this fungus also occurs in Belgium. The reason why 
MARCHAL did not find the spores of Pythium megalacanthum is probably due to the 
fact that his plants were not dug out carefully enough, echinulate oogonia being found 
chiefly in roots nearly rotted away, and therefore breaking off very easily. As Astero- 
cystis is also frequent in healthy roots, it is only natural that he found this fungus. 

For the very same reasons and on account of the fact that MARCHAL's publication 
(1900) was much more widely spread than those of the three Dutch investigators, we 
frequently read in manuals and other publications, that flax-scorch in caused by 
Olpidium brassicae or by Asterocystis radicis. 


3, THE IDENTITY AND CHARACTERS OF THE FUNGUS 


Pythium megalacanthum was first described by pr BARY in 1881. Characteristic of 
this species of Pythium are the large echinulate oogonia (36-45 u) and proliferous 
sporangia. It is chiefly a saprophytic fungus. 


Fi. 2. ENLARGEMENTS (500 X) OF THE SPINY OOGONIA. 
Left in a young stage; right a mature one, showing the aplerotic oospore with large refringent 


body 
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The flax scorch fungus shows some clear differences from the P. megalacanthum 
described by DE BARY. Its echinulate oogonia are much larger (55-75 u) and it produces 
no sporangia, at least none have been found yet. On account of these missing sporangia 
the fungus can not be determined with certainty, but, taking into account the striking 
resemblance, its provisional identification as P. megalacanthum seems fully justified. 

The flax scorch fungus is a very slowly growing Pythium. At 24 °C its growth on 
corn-meal agar is about 10-12 mm a day. It is also very difficult to grow it free from 
bacteria. Its oogonia, mostly already formed within 3 days when grown on solid 
media, are sufficiently large to be distinguished by the naked eye. It is probably the 
long rest period of the oospores and the saprophytic way of life in the soil which 
account for diseased soil remaining contaminated for such long periods. As far as 
we know the flax scorch fungus is not parasitic in other crops or weeds. 

At a low pH it develops poorly. This is fully in accordance with the fact that flax 
scorch does not occur on acid soil and that alkaline manuring furthers the disease. 


4. BREEDING FOR RESISTANCE 


As neither improvement of the texture of the soil nor manuring have produced the 
desired results, while sterilisation of the soil is impossible on account of its high 
expense, the disease can best be controlled by breeding resistant varieties. The first 
person systematically aiming at this objective was Prof. L. BROEKEMA. 

In a publication of 1893, BROEKEMA writes how on his trial field, on which flax had 
been grown since 1880 and scorch had occurred in 1883, he observed in 1888 that 
among the heavily damaged plants there were some completely isolated individual 
plants without any symptoms of the disease at all. The fact that the progeny of these 
plants was much less heavily attacked, confirmed his supposition “that the reduced 
susceptibility of some plants is in some way hereditary”. He continues on page 110 of 
his publication: “by selection 1 will attempt to breed a progeny showing high resistance 
to the disease”. This was a pioneering thought for the time. BROEKEMA should therefore 
rightly be considered to be one of the pioneers of breeding for resistance. As his 
publications were few and his article on flax scorch was written in Dutch, his work has 
not been spread so widely as that of Borrey, who twenty years later in North Dakota 
started breeding varieties resistant to Fusarium lini in a similar way. BROEKEMA for 
many years selected for scorch resistance, among other things making crosses with a 
highly resistant Italian variety. His selections, however, never obtained. wide-spread 
distribution. 

Miss v. D. MEER, investigating problems of flax scorch, also tested some varieties for 
their susceptibility. These tests were performed on artificially contaminated soil as 
well as on the old trial field of Prof. BROEKEMA. As she observed clear differences in 
susceptibility (in both tests only the Italian varieties produced completely healthy 
plants) she points to the possibility of controlling the disease by breeding resistant 
varieties. Consequently, in following years, the improvement was systematically 
initiated by various breeders; Mr HYLKEMA at Mensingeweer (Gr.) in the first place, 
then the Breeding Station of the Frisian Agricultural Society at Engelum and Mr 
DijkHuis, Luidenburg at Warfhuizen. Today some varieties with an excellent resi- 
stance have been introduced, e.g. Verum, Noblesse, Diana and Hylkema 1871. 
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When selecting for resistance, the lines and populations to be tested are sown on 
heavily infested soil. Experience has taught us not to lay out the trial on the same field 
every year. The soil would then become too heavily infested by other parasites as well, 
often making a close selection for scorch-resistance impossible. Crop rotation is 
therefore recommended. 

The highly local occurrence of scorch was already mentioned. This is probably due 
to the very particular physical conditions of the soil required by this fungus. Sufficient 
opportunity for the development of the fungus, but not for its antagonists, should be 
allowed. The contamination of a trial field, either with scorch-infested soil or with an 
inoculum of the fungus grown in the laboratory, does not always give the results de- 
sited. It is therefore advisable that the breeder should lay out his trials on naturally 
contaminated soil. Even when growing flax plants in pots filled with scorch-diseased 
soil, often no symptoms appear. In these cases the transfer of the soil may have 
modified too much its texture. 


5. BREEDING WORK OF THE S.V.P. (FOUNDATION FOR AGRICULTURAL PLANT BREEDING) 


The present writer, working for the S.V.P. at Wageningen, during recent years paid 
special attention to the following aspects: The possible occurrence of physiological 
races of the scorch fungus; the design of a laboratory-method of assessing resistance; 
and the way in which resistance is inherited. 


In order to ascertain whether any physiological specialisation occurs in Pythium 
megalacanthum, some 15 isolations were taken from scorch-diseased plants and 
scorch-infected soil from various scorch-infested fields in the provinces of Groningen 
and Friesland. Sterilized soil was infected with these isolations, and 4 flax varieties 
were sown, viz. Verum (9), Hercules (7), Concurrent (5) and Liral Crown (3). The 
figures between brackets show the degree of resistance of these varieties as assessed on 
the scorch trial-fields. Verum proves to be highly resistant, Liral Crown highly 
susceptible. Though the various isolates showed some differences in virulence, the 
degree of infection of all the four varieties was entirely in accordance with the above- 
mentioned figures of resistance. Practice so far has not experienced the breakdown of 
resistant varieties which is another indication of the fact that physiological specialisa- 
tion of flax scorch is negligible. 


Our efforts towards working out a reliable method of determining resistance in the 
laboratory met with great difficulties. As we have already seen, this fungus does not 
produce any sporangia, consequently no zoospores either, and its oospores have a 
very long period of rest. Therefore inoculation has to be done with mycelium. As the 
fungus grows slowly and is, moreover, very difficult to keep free from bacteria if 
grown on solid media, the growing of the inoculum requires much care. Besides, when 
inoculating the soil, it is very difficult to spread the contamination evenly. The soil- 
mixture used is also of consequence. Therefore we have attempted to work with water 
cultures. With this method, however, the roots of resistant varieties proved to be as 
much affected as those of the non-resistant ones; so besides being a most laborious 
method, it was quite useless. Until now the best results have been obtained by sowing 
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the flax in flats filled with steamed soil, and mixing the inoculum, consisting of 5 days 
old fungus-cultures on corn-meal or oat-meal agar, with the bottom layer of soil. 
Mixing the inoculum with the upper soil layer causes the contamination to take place 
too early, resulting in a poor emergence of the plants. 


Fig. 3. TESTING VARIETIES IN FLATS FILLED WITH STEAMED, ARTIFICIALLY INOCULATED SOIL. 
Note the differences in susceptibility. Upper row of flats inoculated with a weak strain of 
the fungus, lower row inoculated with a virulent strain 


This method, however, cannot be applied in autumn and winter, as in those seasons 
the varieties resistant in the field are attacked as well. In spite of the use of strong 
artificial light this is probably due nevertheless to insufficient light, causing the plants 
to grow up too weak. 

Tests with the four varieties mentioned, at three different but constant soil tempera- 
tures, showed that at temperatures of 14 °C and 19 °C the differences in resistance 
could be seen very clearly. At a temperature of 25° there was only a very slight attack. 


6. SELECTION METHOD 


The above-mentioned laboratory method requires too much labour and greenhouse 
space for the normal breeding work. At the Foundation for Agricultural Plant 
Breeding, with the aim of providing Dutch private breeders with resistant breeding 
material, the following selection method is used: 

After selecting for rust resistance in the early generations of the crosses and back- 
crosses, the F3 or F, and following generations are grown on a heavily scorch-infested 
field (see fig. 4). As due to the attack of the scorch fungus the susceptible plants are 
either killed in a young stage or get stunted, only the more resistant plants with nor- 
mal length are harvested. When after two or three years of mass selection in this way 
the greater part of the non resistant plants are eliminated from the populations, single 
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FIG. 4. PART OF A ROW OF A SEGREGATING POPULATION IN THE SCORCH NURSERY 
(Photograph taken 17 June 1955). The tall plants are resistant 


plant selection is practised. The progeny of these plants is again tested in the scorch 
nursery for two years and then distributed to private breeders, either directly or after 
testing for resistance to rust (Melampsora lini), browning (Polyspora lini) and footrot 
(Phoma sp.) for some years. 


7. THE INHERITANCE OF THE RESISTANCE 


Very little is known about the inheritance of the resistance. As the occurrence of the 
disease is not equally heavy every year, and as furthermore, the degree of attack on the 
fields is mostly very variable, it is very difficult to collect data concerning this point. 
The very fact that it has been possible to select resistant lines from crosses between 
two less resistant parents, is an indication that at least two genes are concerned. 
There are very probably more than two. For instance, the resistant variety Noblesse 
has been selected from a cross between Concurrent (susceptible) and Hercules 
(moderately resistant). 

Our own investigations also showed that a cross of Hercules (resistance 7) with 
Corvallis (resistance 6) produced a progeny more resistant than the cross Hercules x 
Cascade (resistance 3). 

The following table gives the results of resistance-tests of a number of F, families 
(i.e. the progeny of individual F, plants) belonging to these two crosses: 


Number of Resistance figures 
Cross 
F, fam. ln aaajiedhns. Are Dente oan 
Corvallis x Hercules 7 — — 2) 4 1 2) 4 4 — — 
Cascade X Hercules 1 1 3 4 2) 1 > e =| 


12 = 


In this table, the families are grouped according to their resistance figures, 10 being 
highly resistant, 1 very susceptible. 
Finally the resistance figures of a number of well-known varieties are tabulated 


below. 
203 


H. T. WIERSEMA 


estimated 3 or lower: 


Verum 9 Arc-en-ciel Liral Monarch 
Hylkema 1871 845 Blenda Liral Prince 
Diana 85 Cascade Margaretha 
Noblesse 8 Crésus Norfolk Earl 
Hercules 7 D 83 Norfolk Mandarin 
Wiera 6} Fivel Norfolk Princess 
Corvallis 6 Formosa Norfolk Queen 
Concurrent 5 Gerda Percello 
Solido 4 Hollandia Stakhanovetz 
Ile de France Stormont Cirrus 
Kristina “Stormont Gossamer 
Liral Crown Stormont Motley 
Liral Dominion Textilshchik 
Liral Duke 806/3 


Fi. 5. TESTING FOR RESISTANCE OF VARIETIES AND LINES IN THE SCORCH NURSERY 


8. SUMMARY 


Scorch is a soilborne disease of flax which as far as known only occurs in the 
Netherlands, Belgium and Northern France. Due to the publication of MARCHAL 
(1900) the fungus Asterocystis radicis pe Wip had for a long time been considered as 
the causal organism. In later years, however, Dutch investigators ( v. D. MEER, 1928, 
and DIDDENS, 1931) proved that the disease is caused by the fungus Pythium megala- 
canthum DE BARY and that Asterocystis is quite harmless to flax. 

The only way of controlling the disease has been the breeding of resistant varieties. 
As early as 1888 Prof. L. BROEKEMA established that resistance occurs and attempted 
to raise scorch-resistant varieties. In later years also other investigators and breeders 
worked on the same problem. 

The breeding for flax scorch resistance forms part of the working programme of the 
S.V.P. (Foundation for Agricultural Plant Breeding). Though different isolates of the 
scorch-fungus were tested by the author, no physiological specialization was found. 
He evolved a laboratory method for investigating flax scorch resistance and studies the 
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heredity of the resistance. On page 204 the resistance of some varieties is expressed n 
relative figures. 

It is attempted to promote breeding work of Dutch private breeders by providing 
them with resistant populations and lines. 


9. SAMENVATTING 


Vlasbrand 


Vlasbrand is een bodemziekte welke, voor zoverre bekend, alleen voorkomt in 
Nederland, België en Noord-Frankrijk. Op grond van de publicatie van MARCHAL 
(1900) werd de schimmel Asterocystis radicis DE Wip lange tijd als de veroorzaker van 
deze ziekte beschouwd. In latere jaren bewezen Nederlandse onderzoeksters ( v. D. 
MEER, 1928 en Dippens, 1931) echter dat de ziekte door de schimmel Pythium 
megalacanthum DE BARY veroorzaakt wordt en dat Asterocystis ongevaarlijk is voor 
vlas. 

Het kweken van resistente rassen vormt de enige mogelijkheid de ziekte te bestrij- 
den. Prof. L. BROEKEMA stelde reeds in 1888 vast, dat resistentie voorkomt en trachtte 
vlasbrand resistente rassen te kweken. In latere jaren legden ook anderen zich hierop 
toe. 

Het kweken op vlasbrand resistentie vormt een onderdeel van het werkprogramma 
van de S.V.P. Hoewel verschillende isolaties door de schrijver onderzocht zijn, werd 
geen physiologische specialisatie aangetroffen. Hij werkte een laboratoriummethode 
uit voor onderzoek op vlasbrandresistentie en bestudeert de erfelijkheid van de resis- 
tentie. Op blz. 204 is de resistentie van enige rassen in verhoudingscijfers uitgedrukt. 

Door de Nederlandse kwekers te voorzien met resistente populaties wordt getracht 
de kweekarbeid te bevorderen. 
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ORIGIN OF WESTERWOLTHS RYEGRASS 
(LOLIUM MULTIFLORUM WESTERWOLDICUM) 


H. DE HAAN 
Institute of Agricultural Plant Breeding, Wageningen 
Received 3 Sept. 1955 


1. INTRODUCTION 


In the wide field of agriculture, horticulture and sylvicultuie, many new crops have 
originated in the last centuries. For the history of plant breeding it is of interest to 
record data concerning the origin and the extension of new crops. 

The author gives a survey of the history of Lolium multiflorum westerwoldicum, an 
annual fodder grass which originated in the Netherlands. 


2. HISTORY 


AZINGS VENEMA, assistant at the State Seed Testing Station, Wageningen, reported 
in 1900 (1) that the seedsmen ordered grass seed from abroad, but there was no reason 
to doubt that seed growing was possible in the Netherlands. He drew attention to a 
start in this direction, viz. the seed growing of Westerwolths ryegrass in the south- 
eastern part of the province of Groningen. He considered Westerwolths ryegrass as a 
variety of Italian ryegrass. 

At the same time he reported that the seed lots of Westerwolths ryegrass which the 
tradesmen buy from the producers, are sometimes very impure and very much mixed 
with other grass seeds. 

AZINGS VENEMA said that already before 1900 the annual form of Italian ryegrass 
was introduced by a firm under State control of the Seed Testing Station and was sold 
under official control in the spring of 1900. 

The Director of the State Seed Testing Station at Wageningen informed me (in a 
letter) that in the Annual Reports of 1900/01 and in previous issues, no investigations 
of samples under the name of “Westerwolths ryegrass”’ are reported, but that in the 
winter of 1901/02 as much as 900 samples were tested. It is probable that already some 
years before that time, samples of Westerwolths ryegrass were checked, but that they 
were entered into the books as Italian ryegrass. It was recognized as a separate 
subspecies by the State Seed Testing Station in 1901. 

HEIDEMA (6) reports that, at his appointment as a government teacher of agriculture 
in 1893, he found in the eastern part of the province of Groningen, bordering Ger- 
many, a type of Italian ryegrass in cultivation distinguishable from the form occurring 
in the trade. This separate type was already called Westerwolths ryegrass at that time. 


3. THE ORIGIN OF WESTERWOLTHS RYEGRASS 


From the information gathered, it can be concluded that the origin of Westerwolths 
ryegrass was closely related to the distribution of Italian ryegrass and its seed produc- 
tion in Westerwolde. 
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Annual plants often occur in Italian ryegrass which is, as a rule, a biennial crop. 
When Italian ryegrass is sown in late summer the mainly biennial and sporadically 
occurring annual plants will interpollinate in the following year as far as they flower 
simultaneously. The result is that genetically annual types will mainly become 
pollinated by plants that are genetically biennial and will consequently produce a 
progeny consisting largely of hybrids. 

The interpollination of hybrids and/or annual types will result in the occurrence 
of annual forms in the progeny of these plants. The differences in the period of devel- 
opment will not become evident in a normal culture of Italian ryegrass as a biennial, 
but it will be possible to divide the genotypes of the population when sown in an early 
spring. The annual types will therefore remain concealed under normal cultivation, 
but one has to consider the probability that a great part of the annual types will be 
eliminated by frost damage. If a selection is made for annual forms of biennial and 
perennial cross fertilizers that are little winterhardy, better results can probably be 
obtained if no frost of any significance occurred in one or more preceding years. 

The above arguments can give an idea of the way in which the annual fodder grass 
may have originated from the Italian ryegrass. 

Mr J. Tonkes (who in the beginning of this century practised seed production of 
grasses on a large scale at his farm at Meeden and among other things contracted. 
with HOMMO TEN HAVE) informed me in a letter in 1941 that at Blijham (a village with 
large farms and need for green fodder for many horses), Italian ryegrass was sown in 
the spring and was mown mostly four times. Sometimes not all was needed for green 
fodder and it was then destined for hay making. In order to secure seed for the follow- 
ing year it was for the greater part gathered, perhaps by dropping in the barn. This 
seed derived from plants of Italian ryegrass heading in the first year, was bought in the 
latter part of the century (as far as the farmer did not destine it for his own use) and 
introduced into the trade as Westerwolths ryegrass. 

The farmers preferred to plough up the grassland, of which 4 cuts were harvested, 
and to sow again in the following spring. It should also be noted that the Italian ryegrass 
which was in the trade at that time, was perhaps less winterhardy and they did not 
want to run the risk of winter killing. Westerwolths ryegrass has not been obtained by 
purposeful breeding work; it has originated quite naturally and quite unintentionally 
by sowing seed of plants which were seedbearing in the previous year. 

LACKAMP (7) reports in his scription, that in the beginning little difference 
existed between Italian and Westerwolths ryegrass, in his opinion. The sowing in 
spring allowed only the increase of seed-bearing types and this resulted in a selection 
of the earliest heading types within the population of Italian ryegrass. Finally a 
selection was obtained having the early maturity as a stable character. 

ESCHAUZIER (4) also supposes that farmers of Westerwolde have propagated seed 
of early annual rapid growing types from the Italian ryegrass of a local variety. The 
land race became an extremely early developing and early flowering “seed type” 
through continuous growing as an annual crop. 

The history of plant breeding contains many instances that the spring sowing of 
winter crops offered possibilities of selecting annual forms. The history of Red Fife 
(CLARK, 2) is a famous example. DAviDp FIFE of Otanabee, Ontario, Canada, received 
a sample of wheat from a friend at Glasgow and sowed it in spring. It proved to be a 
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winter wheat which did not come into ear, but produced one aberrant plant. This 
annual plant was harvested and propagated. It was widely distributed in Canada and 
the U.S.A. as Red Fife and became the basis of the red spring wheat industry. 

LACKAMP (7) reported in his scription that he investigated into the variability of 
flowering time in spring-sown Italian ryegrass, aiming at the breeding of a new annual 
type. The separate planting promoted heading, because while in a neighbouring plot 
of the same variety (which had been sown in rows) only a few heading plants occurred 
in the summer, most of the separately planted individuals flowered abundantly, 
although there were great differences in earliness of flowering. The first plant came 
into ear on the 16th of June and on the 19th of July it was possible to harvest seed 
from two plants (one after crossing and one after selfing). 

It should be mentioned that annual forms of Italian ryegrass also occur abroad. The 
German list of varieties reports that v. Kamekes Einjähriges Weidelgras was intro- 
duced in 1936 and N.F.G. Einjähriges Weidelgras in 1940. 

DAvIes (3) reports that Westerwolths ryegrass is probably the shortest-lived form. 
of all the ryegrasses. To all intents and purposes, Westerwolths is a complete annual. 
In recent years, New Zealand plant breeders have developed a more vigorous form 
of Westerwolths ryegrass. 

In South-America also occur annual forms of Italian ryegrass. It is unknown whether 
all these forms were derived from the Westerwolths ryegrass or whether some of them 
have originated separately (export started at the beginning of this century). 


4, THE SEED PRODUCTION OF WESTERWOLTHS RYEGRASS 


From the information at hand, it appears that the seedsman J. L. ROBERTUS of 
Winschoten was the first who bought the annual ryegrass from the Westerwold 
farmers and introduced it into the trade. In the beginning of this century, HOMMO TEN 
HAVE, of Westerlee and later Scheemda (Gron.), showed a great interest in the seed 
production and he made the annual ryegrass known far beyond the boundaries of the 
Netherlands. In 1908, he cultivated 30 ha. Westerwolths ryegrass; in 1910, 75 ha; 
while in 1913, 250 ha was cultivated on behalf of HOMMO TEN HAVE. 

Especially when red clover was destroyed by frost, there was a great demand for 
seed of the annual fodder grass. This sometimes caused disappointments in years when 
the Italian ryegrass was cheap and the Westerwolths ryegrass cost twice as much. 

The seed production of Westerwolths ryegrass remained localised in the province of 
Groningen. The acreage of 4350 ha covered in the Netherlands in the years 1928-1937 
for seed production included 90 % of the province of Groningen (DE HAAN, 5). 

OLTHOFF (8) gives data on the Netherlands grass seed production during the period 
1947-1954 (Table 1). 

The seed production of Westerwolths ryegrass in 1953 consisted of 362 ha land 
race and 112 ha selections. 

ESCHAUZIER (4) reports that the export of seed is important. For instance, in the 
season 1949-1950 as much as 520 metric tons of Westerwolths ryegrass were exported. 

Westerwolths ryegrass is easy to grow, reliable on moist sandy soils and peat soils 
and very suitable as a rotation crop, because the early seed harvest (half of July) 
enables a distribution of work. The grass seed harvest precedes the rye which is 
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TABLE 1. SEED PRODUCTION IN HECTARES 


Westerwolths ryegrass Italian ryegrass Perennial ryegrass 
LOAT RENE re Bel 1366 6 253 
(OLS Mere voren ern: 378 81 466 
(OA ee 424 5 342 
OSM EAN 546 50 503 
NONE rare tent deld 196 121 826 
OSD nt 255 66 530 
WOO Eeen 474 45 328 
Se 990 50 590 
Dutchie damn 350 50 600 


widely grown in the same areas, as is the case with caraway and winter Swede like 
rape. The revenue is, on an average, more than that of cereals while the hay produces 
a good feeding stuff and gives a good price. 

The farmers in the Dutch centre of cultivation have a wide experience in the cutting, 
stooking and the prevention of heating in the barn (DE HAAN, 5, OLTHOFF, 8). The 
yield of the land race can be estimated at 1600-1900 kg seed per ha, while the yield of 
seed in the above mentioned selections is estimated at 9001500 kg (OLTHOFF, 8). 

The seed production (also of the local variety) is under the auspices of the N.A.K. 
(General Netherlands Inspection Service), so that the authenticity and quality can be 
relied on. 

When the Netherlands breeders started selection in the land race and began judging 
separate plants, they selected for leafiness. It appeared that leafiness was generally 
connected with a lower seed production, so that a middle course was aimed at. 

At the present moment the land race and 4 varieties (bred by Dutch plant breeders) 
of Westerwolths ryegrass have been placed on the List. 

In a future number of Euphytica, an article on breeding methods applied in the 
improvement of Westerwolths ryegrass, will be published by M. J. Zip. 


5. SUMMARY 


In the past century, all the grass seed required for the Netherlands was imported. 

About 1900, however, the seed production of the annual Westerwolths ryegrass 
(Lolium multiflorum westerwoldicum) was introduced. The local variety was probably 
obtained by harvesting seed producing plants from Italian ryegrass, sown in spring 
and sowing again in the next year in spring. In this way a local variety of the “seed 
type” originated. 


6. SAMENVATTING 


Ontstaan en veredeling van Westerwoldsch raaigras 
In de vorige eeuw werd het in Nederland benodigde graszaad geïmporteerd. Om- 
streeks 1900 vond echter de zaadteelt van het éénjarige Westerwolds raaigras (Lolium 
multiflorum westerwoldicum) ingang. 
Dit landras werd vermoedelijk verkregen door van in het voorjaar gezaaid Italiaans 
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raaigras zaad te oogsten en in volgende jaren wederom in het voorjaar uit te zaaien. 
Op deze wijze had selectie plaats in de richting van éénjarigheid en ontstond een 
landras van het “zaadtype”’. 
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THE AUTUMN-RAISING OF POTATO-SEEDLINGS 
IN EHE OPEN 


TSANIRPOOS 
CIV. Plant Breeding Station, Veghel 
Received 14 Apr. 1955 


1. INTRODUCTION 


In 1946, different potato varieties and seedlings were planted at the Plant Breeding 
Station, Veghel, province of Brabant, about the 15th of July. 

The heavy attack by late blight of the resulting crop induced the writer to practise 
this late planting also in subsequent years in order to test the seedlings derived from 
demissum-tuberosum crosses. 


2. THE AUTUMN-CULTURE 


When crosses are made with Solanum demissum, part ot the resulting seedlings can 
be expected to be resistant to late blight. From the resistant tubers, every year about 
mid-July a trial field was laid out in order to test their susceptibility to phytophthora 
(from the above-mentioned seedlings is also derived the potato variety “Tedria”, 
figuring in the List of Varieties of Field Crops 1955). 

It appeared that varieties and seedlings which were attacked by phytophthora under 
normal cultural conditions, were much more damaged in the case of autumn-growing. 

Some seedlings were obtained which remained free from phytophthora under 
normal cultural conditions as well as in the case of autumn-culture. It was surprising, 
however, that some of the seedlings which remained practically free from phytoph- 
thora under normal cultural conditions were heavily to very heavily attacked when 
they were grown in late summer and autumn. 

It was also established that only a few aphids were in the field at that time. 

In the autumn of 1952, the harvested tubers were retained and again planted in the 
spring of 1953 in order to ascertain the extent of virus attack. The second year genera- 
tion was healthy, but the plants emerged later than normal. 

These results induced us to sow true seed (derived from crosses) in July 1953 and to 
prick the seedlings out later. These seedlings remained in the glasshouse until the 
beginning of August, because before that time too many aphids occurred in the field. 


3. FIRST-YEAR SEEDLINGS WITH KNOWN PHYTOPHTHORA RESISTANCE 


By means of artificial inoculation of young seedlings the breeder can recognize the 
resistant seedlings on pricking out. 

When growing the crop in autumn and not carrying out an artificial inoculation, he 
cannot recognize the phytophthora-resistance in the pricking-out stage; but when the 
seedlings are lifted he can ascertain which of them are not attacked, while at the same 
time he can assess the attacked seedlings and the degree of damage as well as other 
characters. A good seedling with a slight phytophthora-attack can get lost in the case 
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of artificial inoculation and yet it can be imagined that such a seedling may offer 
favourable prospects. 

In the case of spring culture of first-year seedlings that are not artificially inoculated, 
the breeder can only sort them out on resistance at harvest time. The seedlings are 
lifted about 15 July and at that time they do not yet exibit a phytophthora-attack. 
When the plants are grown in the autumn and in the open any phytophthora-attack is 
discernable before harvest time. It occurs soon and severely and the seedlings are 
lifted later. So it is possible to choose at random, attacked or non-attacked seedlings. 


4. FOUR DIFFERENT LIFTING DATES 


The seedlings which amounted to about 4000 and were planted in the open on 
about the Sth of August fairly soon exhibited phytophthora-attack. On 23 September 
some 40 % of the plants were attacked. These were lifted and the seedlings creating 
a favourable impression were pricked out separately in flats. On 5 October some 25 % 
of the original number were still attacked by phytophthora. Also these plants were 
lifted and the good ones kept. On 24 October again 25 % were attacked and the 
attacked plants were lifted, judged and the favourable ones retained. The remaining 
10 % of the original number were lifted on 29 October. There was no frost damage and 
all the plants were free from phytophthora. 


5. BIG PLANTS WITH STOLONS 


When the seedlings are raised in frames and planted in the open in the latter part 
of May there is always a fairly large percentage of plants with large leaves and long 
and heavy stolons. These big plants are not retained because they do not produce 
tubers. It would seem to me that they will produce tubers very late. However, it is 
advisable not to wait tuber formation, as the virus substances will then have been 
transmitted. Lifting is mostly done as early as about mid-July. 

In the case of autumn-raising these big plants with their long and heavy stolons do 
not occur or only to a very small degree. Also the yield and tuber formation of all the 
plants was good. Many seedlings even produced large tubers of sizes ranging up from 
50 square millimeters. 


6. THE LATER GENERATIONS OF THE SEEDLINGS 


Experience has shown that these late tubers present difficulties in sprouting in the 
following spring: Therefore these tubers were put in a warm place some 4 weeks 
before planting, so that when planting-time had come, they were prepared to a 
certain extent. 

The plants were rather healthy as far as virus diseases are concerned. They emerged 
somewhat slower than the spring- seedlings and also the tuber formation took place a 
little later. The tubers were lifted on 10 July and from the tubers lifted the preceding 
year on: 

23 September, 14 % was kept 
October mar20n/ 
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24 October, NER 
29 October, As 
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Especially the group lifted on 29 October had a very separate type of foliage, viz. 
very long and stemmy and this group also produced many seedlings with many and 
long stolons and a late tuber formation. 

Fortunately some seedlings did not show this peculiarity, but were of the early 
leaf-type and they also had a good and early tuber formation. So it may be assumed 
that some of the seedlings have a favourable composition, viz. a combination of early 
maturity and phytophthora-resistance. 


7. ALTERATION OF THE METHOD 


In the autumn of 1953, a number of seedlings was raised in the glasshouse. They 
were not inoculated with phytophthora. One tuber of each of these seedlings was 
retained and they were planted in the open on l August 1954. Because of the abundant 
rain and owing to the crop growing on a wet field, the results were not favourable. 
Yet 60 plants were harvested on 21 October 1954 and kept separately. At that time the 
tubers were free from phytophthora in leaves and tubers. 


From the above 1 should like to conclude that the autumn raising of seedlings in the 
open deserves attention of the breeder. Also the less profusely equipped potato 
breeder can turn this method to advantage. 


8. SUMMARY 


When spring-sown, potato seedlings must be lifted about mid-July in this country, 
in order to prevent contamination with virus. In many cases phytophthora does not 
occur or to a small degree, so that it is not possible to select for this disease in the case 
of early lifting. 

The raising of seedlings in the autumn enables the breeder to select for phytophthora- 
resistance, as natural infection is very heavy in autumn. Another advantage is that 
there are only a few aphids in the month of August and also later, so that a healthy 
offspring can be expected. 

When the seedlings are raised in spring there is always a considerable percentage 
with large leaves and long heavy stolons. Such plants are rejected because they have 
not yet formed tubers in the case of the early harvest time (mid-July). When the seed- 
lings are raised in the autumn, however, such plants do not occur. 

The present writer has the opinion that the cultivation of autumn-seedlings in the 
open deserves attention, particularly of the potato breeders who are not so well 


equipped. 
9. SAMENVATTING 
Najaars-opkweek van aardappelzaailingen in het open veld 


Bij voorjaarsteelt dienen de aardappelzaailingen alhier + 15 Juli gerooid te zijn 
teneinde besmetting met virusziekten te voorkomen. In vele gevallen treedt phytoph- 
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thora dan nog niet of in geringe mate op, zodat hierop niet geselecteerd kan worden bij 
de vroege rooi. 

Najaarsopkweek van aardappelzaailingen biedt een mogelijkheid op Phytophthora 
te selecteren aangezien de natuurlijke infectie in het najaar zeer sterk is. Een ander 
voordeel is dat er in Augustus en later weinig bladluizen zijn en dus een gezonde na- 
teelt is te verwachten. 

Bij de opkweek der aardappelzaailingen in het voorjaar treedt een vrij groot per- 
centage op met groot fors loof en lange, zware stolonen. Dergelijke planten worden 
opgeruimd omdat ze bij de vroege oogst (half Juli) nog geen knollen hebben gevormd. 
Bij najaarsopkweek merkt men echter van dergelijke planten niets of zeer weinig. 

Schrijver is van oordeel dat de najaarszaailingenteelt in het open veld de aandacht 
verdient en zeer zeker die van de minder goed geoutilleerde aardappelkwekers. 
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“Plant breeding has its own problems and needs its own 
climate” 


Ll. EUPHYTICA FILLS A NEED IN THE NETHERLANDS 


The results of research in breeding work in the Netherlands were originally published 
in different periodicals. Many articles were written in a popular form adapted to the 
readers. They were edited in Dutch and consequently inaccessible to foreign research 
workers and breeders. Many investigators had no incentive to publish their scientific 
work because there was no suitable periodical to accept them. 

These considerations led the Study Circle of Plant Breeding (a division of the 
Netherlands Society of Agricultural Science) to take the initiative in the foundation of 
a Dutch periodical on the breeding of agricultural, horticultural and sylvicultural 
crops. 

In the introduction of the first issue (February 1952) of Euphytica (Eu — good, 
phyton — plant) Prof. Dr J. C. DoRrsT wrote: 


Fie. 1. Prof. DORST (LEFT), SHOWING 
THE EXPERIMENTS TO DR P. V. 
CARDON, DIRECTOR-GENERAL OF 
THE F.A.O. AT ROME. 

He also called attention to 
Euphytica, in which the results 
of plant breeding in the 
Netherlands are published 
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““Plant breeding has its own problems and needs its own climate. It draws freely upon 
data furnished by phytogeography, taxonomy, cytology, pathology, anatomy, 
morphology, chemistry, etc., thus widely overstepping the limits of genetics”. 

The need of “its own climate” had already been filled partly by foreign scientific 
periodicals in the field of plant breeding. However, in these only a few articles were 
published by Dutch investigators, so that their fundamental work and that of Dutch 
workers abroad was insufficiently demonstrated in this way. 

Euphytica wants its own place by the side of the foreign professional periodicals; 
it means to support the aim of the journals already in circulation. Four volumes, 
comprising twelve parts have appeared so far and its contents give an idea of how 
the editors intend to contribute their share to increasing the knowledge of “good 
plants”. 

Euphytica hes gradually gained a place among Dutch periodicals. It does not 
intend to compete with other journals; nor does it intend to compete with Dutch 


Fi. 2. RIGHT: Dr H. DE HAAN, 
EDITOR OF EUPHYTICA, AT 
THE ENTRANCE OF THE 
ANNUAL SHOW IN THE 
INSTITUTE OF AGRICUL- 
TURAL PLANT BREEDING. 
CENTRE: ING. L. RODRI- 
GUEZ LOPEZ, QUITO, 
ECUADOR, VISITING WAGE- 
NINGEN FROM JULY-SEPT. 
1955. LEFT: IR H. H. 
SCHNIEDERS (POTATO 
BREEDING) 
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periodicals of international distribution, as for instance Genetica (Netherlands Journal 
of Genetics) and the Netherlands Journal of Agricultural Science. Articles which are 
not so suitable for Euphytica are sent to an other journal, by arrangement with the 
authors. 


_2. DIVISION OF THE CIRCULATION OF EUPHYTICA 


An edition of Euphytica comprises 1600 copies, a number for which the editors 
assume there would be a market, considering the large number of research stations and 
breeding establishments all over the world. 

Although the number of subscriptions is still far below 1600, the editors are not 
dissatisfied with the interest displayed so far. They are convinced that it takes many 
years before a periodical is sufficiently known and its value recognized. Moreover, in 
the budget, room has to be made for the payment of the subscription fees and the 
provision of back numbers. 

The following graph (Fig. 3) gives a survey of the division of the circulation and at 
the same time a forecast for the coming years. 


1500 ARAbete deb haet FIG. 3. THE DIVISION OF THE CIRCULATION OF 
EUPHYTICA 
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1952 1954 1958 1958 From this survey it is clear that 239 
subscriptions have been placed in the 
Netherlands, while the number of subscriptions abroad has now increased from 21 in 
1952 (when the first issue appeared) to 371 in 1955. It should be mentioned, however, 
that 70 of the 239 subscriptions in the Netherlands are sent abroad by Dutch book- 
sellers and also a number by Dutch representatives of foreign breeders. 
The joint library of the Institutes of Plant Breeding (Institute of Agricultural Plant 
Breeding and Foundation for Plant Breeding) took 80 subscriptions for the sake of 
exchange with other countries. 
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TABLE 1. DISTRIBUTION OF EUPHYTICA VOL. 4 NO 2 


RR sotser. | ESEGE| Reserve | Toul 
Europe: 
AUS (ta 5 7 12 
Belonen: 15 10 25 
Czechoslovakia … . D l 3 
Denmarken: 8 4 12 
Ean ande 3) 3 6 
Rrancemstn met: 17 6 D) 
Germanva nn 21 il 38 
Great Britain .. . 7 34 1 52 
GTEECCRIEN ENEN. 1 l 
lun ganvannnnn 3 3 
Iceland mtr 1 
ECA Varen de de 18 5 Dil 
INOEWaAY 5 6 
Poland 2 2 
ROES 2 2 4 
Romania . . 1 | 
RUSSIAN 4 4 8 
Spain RE 2 2 4 
SWEeden rn 6 6 12 
Switserland .. 5 3 8 
Yugoslavia 1 3 4 
ATIE 35 8 43 
North America: 
Ganadanmnnnenn: 22 4 26 
WES A RR l 79 13 93 
Central America ... 2 2 4 
NVestandies mm 4 4 
SOUUPATELIC AMR 14 9 D8 
AUS aST a 16 5 21 
Indonesia 20 20 
JAPAN ee de ee 1 14 15 
ASTEN erat ade Dj 10 BĲ 
Netherlands (temp.) . l l 
Total foreign countries 8 371 154 553 
INetherlandsmrmn 30 239 269 
Reserve Euphytica 26 498 524 
Specimen copies . . 274 274 
TótalM RE Be. 38 610 180 7 1600 


3. THE DISTRIBUTION OF EUPHYTICA 


When the copies are dispatched, a survey of the distribution is drawn up (Table 1). 

The specimen copies of part 1 and 2, 1955, have not yet been forwarded, so that it 
has not been possible to survey its distribution in Table 1. The subscriptions sent on 
by the Dutch booksellers are included under the heading “Netherlands”. 
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From Table 2 it follows that 3 of the subscriptions in the Netherlands are directly 
ordered from the office of Euphytica, while it is estimated that these comprise 4 for 
the subscriptions in foreign countries. 


TABLE 2. SURVEY OF THE SUBSCRIPTIONS IN 1955 


Netherlands Foreign countries 
Ordered directly from the office of Euphytica .. 164 135 
Viki booksellers ede et tee | 751 236 
COLA SEE EE SNT en | 239 371 


1) inclusive of 70 subscriptions which are sent on to foreign countries by the bookseller. 


4. THE REVENUE 


The total number of paid subscriptions is 690 and the receipts from this source 
largely determine the total income. Further revenues are obtained by selling back 
numbers, from the interest on the foundation capital and other standing accounts. 


5. THE EXPENDITURE 


For a survey of the financial position it is useful to express the expenses in terms of 
the subscription fees. 

The cost of printing and forwarding may be estimated on the net-income of 530 
subscriptions. The 50 reprints which are presented to the writers free of charge may be 
estimated at 30 subscriptions, the administration (miscellaneous) on 50 subscriptions. 
The foregoing expenses are now entirely paid from the subscription fees. 

As the number of subscriptions increases, so it may be possible to add more pages, 
to make more reprints available for writers or to include more coloured pictures. 

It is a pleasure to state that the running-shortage of Vol. l and 2 has been overtaken 
entirely. The foundation capital which was contributed by 20 breeders and institutes 
in 1951, is still in reserve. 


6. REPRINTS FROM EUPHYTICA 


It has been stated in the foregoing that the writers of articles receive 50 reprints free 
of charge, in return for their work. However, it is heartening to note that writers often 
avail themselves of the opportunity to order additional reprints at cost price. This 
may be illustrated in Table 3. 


TABLE 3. NUMBER OF REPRINTS FROM EUPHYTICA 


Volume | Number of free reprints | Number of extra reprints Total 
1 (1952) 1500 4995 6495 
2 (1953) 1550 5275 6825 
3 (1954) 1400 6235 71635 
4 (1955) 1750 13250 15000 
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In many cases the reprints are provided with a special cover and distributed as 
Institute-series. This exchange of copies and the forwarding of reprints is not a matter 
for consideration by the editors. 


7. EXCHANGE 


As the editors of Euphytica have not a library of their own, they should be careful 
with exchanges. Several autonomous periodicals abroad could not grant a request for 
exchange: “If we did, it would be entirely uneconomical to run it and we should have 
to close down!” wrote one of their editors. 

This does not apply to the same degree to Euphytica as an autonomous journal, as 
the editors ideally want to contribute to the Wageningen stock of periodicals. They 
have placed 100 subscriptions at the disposal of some Wageningen libraries, on con- 
dition that the publications received in exchange are accounted for on request. 

As appears from the forecast it is intended to increase the number of exchange sub- 
scriptions gradually if at the same time the number of paid subscriptions continues to 
increase. It is to be expected that these exchange subscriptions will be allotted in the 
first place to the Institute of Agricultural Plant Breeding as a return for the secretarial, 
administrative and linguistic work carried out by its staff. 


8. PROPAGANDA 


lt is intended to send the separate issues of Vol. 4. as specimen copies to research 
workers all over the world, along with a reprint of the contents of Vol. 4. They will 
be requested to support Euphytica by taking out a subscription or to interest the 
libraries of the station, institute or establishment where they work, in taking out a 
subscription. This approach to propaganda deviates entirely from that of the first 
three years, when always complete volumes were presented as specimen copies. 


9. BACK ISSUES OF EUPHYTICA 


As the editors have more than once informed some 2500 research institutes and 
breeding establishments of Euphytica, it is justifiable to keep about 400 copies in 
reserve for possible further subscriptions. If indeed there appears to be a market for 
1600 copies, the edition will be enlarged. However, in this matter the editors are not 
to be reproached for lost opportunity in completing the back numbers. Vol. 1 (1952) 
has a reserve of only 130 copies, Vol. 2 (1953) of 330 copies, Vol. 3 (1954) of 400 
copies and Vol. 4 (1955) of 450 copies. 


10. THE CONTRIBUTORS 


The four volumes which have so far appeared comprise articles of 60 different con- 
tributors. However, there are about 200 Dutch investigators and breeders who can be 
expected to contribute one or more articles. It is very probable that in the years to 
come there will be more workers who are ready to do so. 

The persons who are considered regular contributors are informed of the articles 
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Fig. 4. FROM LEFT TO RIGHT: MR N. G. UILENBURG, WHO AFTER THE DEATH OF L. A. VAN MELLE MSC. 
IN FEBR. 1954, HAS UNDERTAKEN THE LINGUISTIC WORK OF EUPHYTICA; MR. G. J. SPECKMANN 
(CYTOLOGIST) ; MR. J. P. DUNNE, WEXFORD, IRELAND, VISITING WAGENINGEN IN SEPT.-OCT. 1954 
AND IR D. KLOEN, SECR. OF THE STUDY CIRCLE OF PLANT BREEDING 


received and promised, by means of stencilled communications. They also receive 
other details. In all 25 communications have been sent so far. 

Occasionally a foreign worker will be asked to treat a given subject. Of the 121 
original articles published in the first four volumes, 13 were written by research 
workers of other countries. It is aimed to continue this practice, but the editors will 
constantly bear in mind that it is the chief aim of Euphytica to give Dutch breeders and 
scientists an opportunity of publishing the results of their endeavours in matters 
relating to the improvement of cultivated plants. 

Not only are crops treated which are most important for the Netherlands, but also 
other crops. This is possible since many Dutch investigators are working abroad or 
have experience of tropical plants. In the four volumes which have already appeared, 
several articles were included dealing with crops grown outside the Netherlands. This 
makes Euphytica more useful for tropical countries. 


11. CONCLUSIONS 


It is beyond the scope of this report to give a survey of the contents of original 
articles, summaries of lectures delivered in the Study Circle of Plant Breeding etc. 
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However, we should like to draw attention to the fact that the editors suggest the 
writers try to limit their articles to 8 pages in print. In this way more investigators are 
given an opportunity to publish. 


The wish expressed by Prof. Dr J. C. DoRsT in the introduction of the first issue has 
been fulfilled. “Euphytica has found a soil and a climate favourable to its growth”. 


12. SAMENVATTING 
Euphytica 1(1952)-4(1955) 

Zo geleidelijk aan heeft Euphytica een plaats gekregen tussen de Nederlandse en 
buitenlandse vaktijdschriften. In Nederland zijn 239 abonnementen geplaatst (Fig. 3), 
in het buitenland 371, terwijl de gezamenlijke bibliotheek van Instituut en Stichting 
voor Plantenveredeling 80 abonnementen nam ten behoeve van het ruilverkeer. In 
tabel 1 wordt een overzicht gegeven van de verspreiding. Uit de inkomsten van de 690 
betaalde abonnementen kunnen de kosten van drukken, verzending, gratis over- 
drukken aan schrijvers, benodigdheden voor secretariaat en administratie bestreden 
worden. 

De extra-overdrukken (tegen kostprijs geleverd) dragen er toe bij meerdere bekend- 
heid te geven van het werk en ruil van publicaties te bevorderen. | 

De medewerkers worden door gestencilde berichten op de hoogte gehouden van de 
ontvangen en toegezegde artikelen. 

Van de 121 in de eerste vier delen gepubliceerde artikelen zijn er 13 door buiten- 
landse onderzoekers geschreven. Verschillende artikelen hadden betrekking op de 
veredeling van tropische cultuurplanten. 
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TRENDS IN POTATO BREEDING IN GREAT BRITAIN 


W. BLACK 
Scottish Society for Research in Plant Breeding, Pentlandfield, Roslin, Midlothian 
Received 16 Sept. 1955 


In discussing present day trends in potato breeding it may be helpful to consider, 
as a background, the more important reasons for the popularity of the few varieties 
that occupy the major portion of the potato acreage in Britain. 


First of all, it should be pointed out that the two most widely grown varieties in 
England, viz. Majestic and King Edward, are old ones and have been kept in healthy 
condition by the specialist “seed” growers. Majestic has been in cultivation for over 
forty years and King Edward for over fifty years. Majestic has survived. because of 
its relatively high yielding ability under a wide range of conditions and the fact that 
it is not unduly susceptible to any of the common diseases or pests. Since its culinary 
quality is only fair, its general reliability from the growers’ point of view has main- 
tained its popularity. King Edward, on the other hand, is noted for its high quality in 
some of the larger potato growing areas. Its susceptibility to wart disease limits its 
distribution but its freedom from virus X makes it all the more popular in wart free 
areas. It has also parti-coloured tubers which are pleasing to many consumers. Thus 
its popularity may be attributed mainly to its quality, its freedom from virus X and 
the attractiveness of its tubers. 

The most widely grown first early, Arran Pilot, is of moderate quality and goes down 
quickly with virus diseases. But it is a good cropper, its longish shape suits the English 
market, and its susceptibility to virus diseases can be countered by the frequent 
introduction of certified seed. 


In Scotland the most widely grown varieties for home consumption are Kerrs Pink 
and Redskin (both with coloured tubers). The tubers are round in shape with a 
tendency to deep eyes, but this is offset by their consistently good table quality. 
Golden Wonder remains relatively popular despite its late maturity and its reputation 
for low yields. Again cooking quality is the prime feature although it is noteworthy 
also for its long keeping qualities. The most widely grown early is Epicure which has 
round, deep-eyed tubers. It survives because of its hardiness and cropping capacity, 
and its ability to recover from frost damage. Kerrs Pink, Golden Wonder and Epicure 
are all old varieties. 

Northern Ireland prefers Arran Victory, (another old variety), Kerrs Pink and 
Arran Banner, the first two for quality and the latter for yield. 

All these varieties have special features to commend them. They are firmly estab- 
lished, reliable croppers and apparently their obvious faults are not considered 
serious either by the grower or the consumer. Such are the varieties against which 
new introductions must compete. 


The trend in food habits has created a limited demand for special varieties for the 
potato crisp trade and also for drying and canning. The Dutch varieties Bintje and 
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Record, because of their yellow flesh, were introduced for this purpose, but several 
British varieties without yellow flesh have also been used successfully. The greatest 
demand, however, has been for better quality in varieties for ordinary purposes. The 
opinion has been widely expressed that some deterioration in quality has taken place 
since the War. This appears to be due not so much to the introduction of poor quality 
varieties as to changes in manurial treatment of the crop. During the War, emphasis 
was mainly on yield, and increasingly heavy dressings of artificial fertilisers were 
applied. Also little attention was paid to the balance of fertiliser constituents in 
relation to soil requirements. Unbalanced fertilisers, particularly if they contain too 
much nitrogen, are detrimental to quality, as measured by texture, flavour and prone- 
ness to blackening after cooking. In view of the demand for better quality, only the 
very best cookers are likely to survive the official registration trials in future. 

À limited demand has always existed for varieties adapted to particular ecological 
conditions. This demand shows a tendency to increase since land not usually regarded 
as suitable for potato growing may have to be brought into use because of the potato 
root eelworm menace. Much of the best potato land is eelworm infested and new 
varieties suitable for the poorer soils would, no doubt, find a place on the market. 
Although adaptation to local conditions is a feature of many varieties, it is probably 
true to say that breeders seldom set out to produce such special purpose varieties. They 
usually aim at producing types with as wide an appeal as possible and await the results 
of regional trials to assess the prospects of their selections. With regard to maturity 
the trend lies towards earliness — earlier Ist earlies and also earlier main crops to 
replace the very late varieties such as Kerrs Pink and Golden Wonder. 


The consumer may not be greatly concerned with disease resistance in varieties, but 
to the grower, freedom from disease is of vital importance. Wart immunity is, by 
legislation, necessary in any new variety although it is permissible to grow established 
wart susceptible varieties on wart free land. Blight resistance is badly needed but the 
development of new races of the parasite have neutralised. much of the work that has 
been done in the past. Many new so-called blight resistant varieties have been intro- 
duced, particularly in Germany and America, but they have all been attacked by new 
races of the parasite. It is possible that resistance through hypersensitivity will never 
give adequate protection by itself but will require to be supplemented by field resistan- 
ce. Anyhow, much work has gone into this difficult problem in the past without 
yielding results of lasting benefit to the farmer. Fortunately, we still have seedlings 
that stand up to all known races of the fungus, due presumably to the presence of 
resistance genes additional to the four already known. 


More success has attended the breeding of varieties resistant to virus X. The problem 
itself is relatively straightforward and a number of varieties hypersensitive to virus X 
are now grown commercially. Breeding for true immunity from virus X is now in 
progress. 

Virus Y is more difficult to counteract. A useful degree of resistance is available in 
a few commercial varieties but it is not equivalent to hypersensitivity. Apparently 
resistance to infection coupled with a necrotic reaction are necessary for adequate 
protection. Complete immunity appears to exist in certain wild species, but, as in the 
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case of blight, it involves prolonged. breeding experiments to introduce it into com- 
mercially suitable types. 

A high degree of resistance to leafroll can be attained by means of a suitable choice 
of parents from the list of named varieties. It gives a good practical control and 
appears to be the most promising line of attack at the moment. The same remarks 
apply to common scab because several reasonably good scab resistant varieties are 
available for breeding purposes, particularly German and American types. 

Many growers are of the opinion that the most urgent need at present is for eelworm 
resistant varieties because much of the best potato land is heavily infested with the 
pest. The discovery of eelworm resistance in S. andigenum (by ELLENBY) gave birth 
to a special breeding programme of first priority, both at Cambridge and Edinburgh, 
and the work is going ahead with all speed. We now have eelworm resistant selections 
with cropping capacities not far short of commercial varieties. 

Resistance to diseases and pests are individually not too difficult to obtain. The 
big problem remains the same as before — to combine them in commercially acceptable 
varieties! 


As in most other crops, consideration must be given to the prospect of ever in- 
creasing mechanisation in the handling of potatoes. The damage caused to tubers in 
the course of harvesting and distribution in the ordinary way is already severe and 
further mechanisation is likely to increase rather than to reduce it. Consequently, a 
need exists for types with tough skin, capable of standing up to abuse and resistant to 
the consequences of damage. Varieties such as Doon Star which are susceptible to dry 
rot, suffer badly when damaged in the course of grading and transportation and soon 
go out of favour. 


Briefly, it might be said that we require a new Majestic with good quality or a new 
King Edward with wart immunity. But there are so many other characters to be 
considered that it all adds up to a complex programme which will be very difficult to 
complete. The main trend, however, is towards better quality and more disease 
resistance. 


SUMMARY 


Trends in potato breeding in Britain are mainly towards inproved cooking quality 
and resistance to the more important organisms causing disease. Greater yielding 
capacity alone is of little avail if it only provides a wider scope for the ravages of 
diseases and pests. Attempts are consequently being made to introduce as far as 
possible immunity or resistance to viruses, wart, blight, scab and the root eelworm, 
into good quality varieties suitable for modern methods of cultivation and for dif- 
ferent types of soil. The desired qualities are available but the problem of combining 
them presents many difficulties to the breeder. 


SAMENVATTING 
Doelstellingen bij de aardappelveredeling 
In het Verenigd Koninkrijk richt zich de aardappelveredeling in hoofdzaak op 
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betere kookkwaliteit en resistentie tegen de belangrijkste ziekten. Hoger opbrengst- 
vermogen is op zichzelf van weinig waarde indien het meer aanleiding geeft tot ver- 
woestingen door ziekten en plagen. 

Naar aanleiding hiervan zijn pogingen ondernomen om voor zover mogelijk im- 
muniteit of resistentie tegen viren, wratziekte, phytophthora, schurft en aardappel- 
cystenaaltje te brengen in rassen met goede kwaliteit en geschikt voor de moderne 
cultuurmethoden en voor verschillende typen van grond. 

De gewenste eigenschappen zijn beschikbaar, maar het probleem ze te combineren 
biedt de kweker vele moeilijkheden. 
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THE USE OF VEGETATIVE REPRODUCTION 
IN THE BREEDING OF CROSS-FERTILIZING PLANTS 


J. HEEMSTRA 


Wiersum Seed Company, Groningen; formerly Horticultural Advisory Officer 
Received 29 Jan. 1955 


1. INTRODUCTION 


In recent years vegetative reproduction has been used by many breeders for the 
improvement of cross-fertilizing plants. S. J. WELLENSIEK (1, 2), in the Netherlands, 
has drawn attention to the significance of vegetative propagation in the breeding of 
cross-fertilizing plants. On his advice I have committed my experience to paper, since 
1 used this method nearly forty years ago. I realize that this report will mainly serve a 
historical interest. 


2. HISTORICAL FACTS 


In the course of and at the end of the first world-war an urgent need for good seeds 
arose. Many seeds of unknown origin appeared on the market. Farmers and gardeners 
with little experience in plant-breeding became interested. in seed-growing. 

In my function of Government Horticultural Advisory officer, 1 had already stimu- 
lated this interest since 1911 and I attempted to establish a sound basis for this type 
of seed-growing. My personal activity in experimental plant-breeding, during this 
period, was favoured by a very agreeable co-operation with growers and especially 
with the heads of trial-gardens in my district, who were interested in this kind of work. 

The general scheme of work was induced by the problem of finding a practical 
methed for the breeding of cross-fertilizing plants in such a way, that the progeny of a 
variety put on the market would behave according to predicted standards. With this 
object in view, 1 have used methods of vegetative reproduction in plant-breeding 
experiments with sugar beet, rye and cabbage. 


3. BREEDING METHOD 


The use of vegetative reproduction in conjunction with a breeding method was, 
above all things, influenced by the universally known genetical facts, such as: 


1. The vegetative multiplication of one plant, called a clone, results in a genotype 
like the original mother-plant. 

2. When we have a cross of two plants or of two clones with interpollination and a 
sufficient production of seeds, we always get, after repeating these crossings, the 
same F, generation and this means the same mixture of different genotypes. 

3. Every F, of cross fertilizing plants gives an F, progeny, which has, in the following 
generations, the same genetical constitution as the F,, provided that no contamina- 
tion takes place and that all plants (genotypes) give practically the same number of 
healthy seeds after complete panmixis. 
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4. NUMBER OF GENOTYPES IN F, Fa-F,, OF CROSS-FERTILIZING PLANTS 


The F‚-generation from a pair crossing of heterozygous genotypes of cross-fertiliz- 
ing plants is more uniform than the F‚-generation or succeeding generations and, this 
also holds when the F‚-generation is compared with a pedigree-progeny. 

This is explained when we consider two such parents, if cross-fertilized. We may 
consider, that these plants, with an unknown genetical structure, may have half of the 
gene pairs in a homozygous condition and the other half heterozygous. Moreover 
these gene pairs of both plants are, in comparison with each parent, unequally divided 
and this means that they are arbitrarily localized as homozygous or heterozygous gene 
pairs. For any gene pair in both plants, they may be AA or Aa or aa. The possible 
combinations of distinguishable genotypes after crossing in the F,, are as follows: 


TABLE 1. THE NUMBER OF DISTINGUISHABLE GENOTYPES: 
Ist without dominance (AA and Aa distinguishable from the phenOiRe), Total 32 on 16 
combinations of 2 gene pairs. In ratio 2 : 1. 
2nd with dominance (in brackets, AA and Aa with the same phenotype). Total 24 on 16 
combinations of 2 gene pairs. In ratio 14 : 1 


d gam. of 
” AA Aa Aa aa 
> gam. of dl 
AA 1 (1) | DK) 2 (1) il (1) 
Aa 2 (1) 3 (2) 5) 2 (2) 
Aa | DGH) 3 (2) 3 (2) 2 Q) 
aa | 1 (1) | 2 (2) 2(2), 1 (1) 


In the F‚ and following generations and also in a pedigree progeny of the same 
variety (strain), we realize that without any selection and with complete panmixis, 
these plants are fertilized from both sides (males and females) with equal numbers of 
A- and a-gametes, B- and b-gametes, and so on. Comparatively it gives the same 
results in a number of different genotypes as the progeny of Aa-individuals. 

After cross-fertilisation we get: 


(A + a) (A + a) = 1 AA + 2 Aa + 1 aa 


number of distinguishable 
genotypes: 


Ist. without dom. l + TJ + 1 = 3 distinguishable 
genotypes on l comb. of 2 gene pairs. 
2nd. with dom. l + 1 = 2 genotypes on l comb. 


of 2 gene pairs. 


From this it may be concluded that, in crossing an A-plant with a B-plant with 
equal numbers of homozygous and heterozygous gene pairs in both plants and arbit- 
rarily localized in both parents and with a total of n gene pairs in each plant we get: 


Lst. without dom. a gn 
2nd. with dom. (1E)n 2n 


In the above-mentioned explanation we supposed hypothetically, even numbers of 


228 


VEGETATIVE REPRODUCTION 


homozygous and heterozygous gene pairs and in a practical case they may be nearly 
equal in number, but the question remains, what will happen, if it is different, eg. if 
we cross two arbitrary plants A and B of the following genetical constitution: 


Plant Aris: Aa BB cc“ Dd Ee ff Go Hh li JJ 
PlaatsB is vaatBbrCC DdrEestteen Heli JJ 


The number of genotypes is: 


mek swithoutrdom et ARAI KI SKIK B KX 38 648 
(ese witndomi es MDD DRIE LPE ef 
and in FF, gee EDER AE DEN ol — (65/0) 
and in pe FE. WACOM EDE OD ND IDE neel 2E 256 


The general formulae for these figures of genotypes in every pair crossing of 2 
heterozygous genotypes with complete panmixis are: 


in EF, without dom. 


AME DerON zen Otypesr mar D 03 MEK D= ll KIEK ZEK 2e — 648 
Rd meen LD el DS er ED oale DE == i64 
in F‚-F, without dom. . sie = 36 601 
in FF, with dom. .. 28 = 2D 0 
n — number of gene pairs in the parents in opposite localisation, without the equal 


homozygous ones. 

p — number of unequal homozygous gene pairs in opposite localisation. 

q — number of heterozygous gene pairs in opposite localisation. 

r — number of times a heterozygous gene pair is opposite one homozygous dominant 
gene pair. 

s — number of times a heterozygous gene pair is opposite one homozygous recessive 
gene pair. 

Prades 0). 

With the above mentioned explanation and figures, it is clear that the F‚-progeny is 
not only more uniform in appearance and other qualities, but especially that the 
number of genotypes in a F‚-progeny of a pair crossing is, in all characters (visible and 
invisible ones), much less than in a F-F, progeny and, comparatively in a pedigree- 
progeny also. 


5. VEGETATIVE PROPAGATION 


In the discussed breeding-method, success depends mainly on the possibility and 
ease of vegetative propagation and it ought to be suitable for permanent application. 

The initial idea and its utilization for the three different crop plants: beet, rye and 
cabbage was mainly the same. The procedure was: 


|. To start with selected mother plants for the interpollination; 

2. To compare the individual progenies of the selected plants on trial-plots; 
3. To make pair crossings of the best ones; 

4. To propagate vegetatively all initial material; 
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5. To compare on trial-plots the progenies of the different pair crossings; 

6. In future propagating vegetatively only the best pairs; to make every year the same 
F‚’s and, if needed, two or more of the best pairs to compose, a mixture of F,- 
strains. 


6. EXPERIMENTS AND RESULTS WITH SUGAR BEET 


In the autumn of 1916 a hundred roots were collected in a field of sugar beet of the 
variety Dippe W.R., with good shape and weight and, from. these were chosen the 
20 best ones by means of a simple determination of the specific gravity. These 20 
roots were destined for seed-bearing plants and in the spring of 1917 they were 
matched in an isolated group (this is now called ““polycross-test””). 

In the autumn of 1917 every plant was harvested separately and this was done 
somewhat earlier than normal, in order to ensure that the old mother plants, after 
cutting off the seed-stalks at + 20 cm above ground level, would remain in growth. 


Fia. 1. MOTHER ROOTS OF 1916, PRODUCING SEED IN SUCCESSIVE YEARS: 

1917 Normal seed bearing plants. 

1918 Seeds from first vegetative propagation. 

1919 The second vegetative propagation transplanted in the spring of this year into a 
greenhouse. They showed a strong vegetative growth, but formed no seed stalks. 

1920 The plants remained on the same place in the greenhouse and bore seeds in this year 
(harvest in July-Aug. 1920). After the harvesting of the seed stalks, the plants re- 
mained in the same place (27 Aug. 1920, date of the photograph). The plants show 
a large number of shoots, which were used for cuttings, on each individual and al- 
together these numbered about one hundred. 
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This plan worked well and it was only necessary to provide enough moisture and a 
little additional nitrate manure. The seeds were harvested in early August and sown in 
a cold frame. In about 4-5 weeks the young plants were transplanted to a similar 
frame. In frosty wheather the frame was covered with reed-litter. These plants are 
called winterplants, and they produce seeds in the following year. 

The roots of the mother beets produced new sprouts partly on the epicotyle and 
partly at the basis of the seed-stalks. These were used for cuttings with some tissue 
from the basis attached and were planted in pots and put under glass at a temperature 
of about 15-20 °C. When they had rooted they were placed in cold frames until next 
spring and then they were transplanted to the field. In winter, precautions were taken 
against frost as well as with the winter plants. Similar to the latter they produced seeds 
in the year after the cuttings were taken. 

In one year, 1919, we transplanted the rooted cuttings in spring to a non-heated 
greenhouse and there, these cuttings grew into very big roots with many tap-roots. 
Seed bearing was delayed by a year, but with the advantage of getting many strong 
cuttings from these roots (see Fig. 2). 


Fi. 2. THE UNIFORMITY OF THE F‚’S, OBTAINED BY CROSSING TWO CLONES (V AND Va) OF SUGAR BEET 
DIPPE WR. 


In the following years it was necessary to deal with the same kinds of plants men- 
tioned before, namely: 


1. Seed bearing plants of the cuttings, the first, second, third and following vegetative 
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propagations. It is a continued clone generation, producing seeds in one year as 
a rule. 
2. Trial-plots with the seeds of: 
a. individual mother roots; 
b. separate clones of individual mother roots; 
isolated groups of winter plants. Every group is the progeny of one mother 
beet. 


Re 


in later years: 


d,. with pair-crossings of clones. 
d,. with self-fertilized clones. 
e. with winter plants of d, and d,. 


FIG. 3. THE YIELD FROM Î ARE (100 M?) OF THE CROSSED CLONES VIII X 1 (va X v) was 429 KG, WITH 
A SUGAR CONTENT OF 20.18 %. The plate shows the F‚-progeny with the highest yield of sugar 
in 1921 on a sandy marsh soil (Noordpolder-Groningen) 


at the end of the selection: 


f. with the best F, of the pair crossing. 
g. with the F, winter plants of the same pair crossing. 


It is possible and may be desirable to start, in the meantime, with a second set of 
selected mother roots from the best trial plots (see Fig. 4). 
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FIG. 4. A SCHEME FOR A NEW METHOD (IN 1917) OF SUGAR BEET BREEDING WHICH MAY BE APPLIED TO 
SEVERAL CABBAGE SPECIES AS WELL AS CHICORY (WITLOOF) AND ALL THE OTHER CROSS FERTILI- 
ZING PLANTS WHICH CAN BE PROPAGATED VEGETATIVELY 


Breeding method in successive years 


1917 1918 1919 1920 


Mother roots selected | Seed production, by | The 6 best clones are 
on the basis of appear- | vegetative propagation | once more vegetatively 
ance, weight and sugar | of all 1917 lines; 20 | propagated + 6 clones; 
content, as seed bearers | clones Cross- and self polli- 
e.g. 20 plants (P's) in nated 
one group n, 


The best 6 clones de- 
rived from P plants; 
20 new clones from 
beets 1918 (F‚) 


Trial field of beet; 20 | 20 new mother plants 
1917 lines are derived from the 
best clones of 1918 


Trial field of beet 

I 6 clones (cross poll.) 
IH 6 clones (self poll.) 

III 20 mother plants 
1918 

IV Seed of autumn 
sown plants derived 
from 6 best clones 


Autumn sown plants of 
20 lines, called “winter 
plants’ 


Seed production of Trial field of beet 6 best; 
autumn sown plants | clones+6 best groups 
1917; of winter plants 

Isolation of groups 


nm” 


Autumn sown plants; | Seed production of 
The 6 best clones autumn sown plants 
1918; 


Isolation of groups 
BEN 


Autumn sown plants; | Seed production of 
The 20 new mother | autumn sown i919 
plants plants 


Isolation of groups 


Autumn sown plants; 
The best 6 clones F, 


NE 


The above breeding method for sugar beet was demonstrated at the Agricultural 
Exhibition at Groningen in 1922. A scheme for this method and material results were 
presented. Some of the latter are shown in Figs. l and 2 and especially the working 
scheme in Fig. 4. 


77. EXPERIMENTS WITH RYE 


In the summer of 1918 1 collected ears of rye in a field of “Zeeland rye”’, a local 
variety, which was at that time still grown on a small scale in the northern part of the 
Province of Groningen. The intention, as before, was to breed a new variety with the 
aid of vegetative propagation, especially a good F, type. About one half of the seeds 
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of every selected ear were sown separately and in the next year a choice of the appar- 
antly best ones was made. 

I did not have sufficient confidence in the named variety, which had long straw and 
ears and insufficient stiffness, and collected, in 1919, ears of Petkus rye at one place 
and separate plants at another place. From this material I made pair crossings in the 
3 different groups and between these groups as well. 

In the meantime 1 tried to maintain the plants used for these crossings. 1, therefore, 
harvested the plants at an early date, in order to ensure that the old plants would 
resprout and these were divided from the old stools, planted in pots and placed in a 
cold frame, giving some shade during sunny weather. The plants grew up but they 
failed to tiller. They developed heads with ears, but ‘all the plants died before the 
winter. 

In the following year 1 tried vegetative multiplication again, by cutting the plants 
at a much earlier date, i.e. before coming into ear in May. It was again a failure and 
the result was that the plants made new heads but no tillers. 


FIG. 5. THE USE OF THE TRANSPLANTED RYE-CLONES FOR PAIR CROSSINGS; SHOWING THE METHOD OF 
ISOLATION WITH ““CLOCHES”’ 


Then I continued with rye-breeding by means of repeated pair crossings in progenies 
of single plants, interchanged with selection of single plants from the best crossings, 
to prevent too much inbreeding. 

In the year 1928 1 changed the technique for the pair crossings. Until that year, 
[chose in a progeny two plants in close proximity to each other and now I chose plants 
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in the best progenies on different places, independent of the distance. After plant 
selection and before flowering 1 transplanted them in pairs under glass cloches, placed 
on a stage (see Fig. 5). These cloches were isolated by closing them underneath with 
a cotton fabric. The results of this isolation were far better than that formerly used by 
bagging. With this transplanting method it was possible to use, in the best progenies, 
some single plants more than one for different pair crossings, if these plants were 
divided beforehand. 

I mention this method because we returned for this reason to clones. The seeds of 
selected pair crossings were sown in pots in August and afterwards planted in the 
field, at a distance of 20-25 cm and, at the end of October or beginning of November, 
they were divided into 4-6 parts and again planted in the field. This method of ve- 
getative multiplication was a success and its application at that time was, to complete 
the breeding of rye with pair crosses by means of clones. 

Nowadays their use is greatly increased by sowing in May. 


8. EXPERIMENTS WITH EARLY POINTED CABBAGE 


In 1918, breeding was started with “Early Pointed Cabbage”, variety Express of 
Vilmorin. This crop is often grown with white flowering Runner Beans (Phaseolus 
multiflorus) grown on stakes. The used cabbage-variety did not quite satisfy the 
demands of the gardeners. The faults were too much variability in the type of growth 
and in earliness of harvesting. Many plants produced broad-leaved individuals and 
these were late croppers, causing too much harm to the second crop of runner beans 
and giving an insufficient return. For this reason we intended to select for more 
uniformity and more general early cropping, an early harvest and a better combina- 
_ tion of its cultivation with runner beans. 

The breeding-method was on the same line as that applied to the sugar beet with 
the aid of vegetative reproduction. 

Therefore, we sowed the variety Express in July 1918, under glass in a cold frame. 
The young plants of this sowing were transplanted to a non-heated greenhouse, 500 
plants to 75 m?. Our intention was to obtain, before winter, plants with some closing 
of the inner leaves, early heading next year in March/April and, in summer, flowering 
of the plants and seed. production. The culture under glass was chosen for the insuf- 
ficient hardiness of the cabbage-plants in our climate, when grown in the open field 
during winter. 

Our expectations of development were not realized and, before winter the inner 
leaves remained open, closing in late spring and summer, to form normal heads which 
failed to flower during this year. We have tried flower stimulation by turning the plants 
and loosening the roots and by making cuts across the heads of the cabbage, but none 
of them were successful and so we had only in the autumn of 1919 a normal cabbage- 
crop. Apparently our plants were exposed to too high a temperature in the greenhouse 
during their growing-time, because they had not the normal periodical development. 
The biennial plant was transformed into a triennial because, in the following year, 
some of these plants left in the greenhouse, flowered well and produced seeds. (With 
sugar beets we once had the same experience; see before). 

Consideration of this fact in the autumn of 1919, we decided to transplant the 
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majority of the cabbages to the open field and to risk the danger of freezing and 
loosing the plants, which did eventually happen. Luckily enough we had left eleven 
plants in the greenhouse for an investigation of their behaviour in the following year. 
We expected they would flower and set seeds and this expectation was borne out. 
It may have happened that these eleven plants for investigation were of a particu- 
larly good type and, at any rate, they may be considered as 11 selected mother plants 
of a lot of 500. 

These eleven plants in the greenhouse, matched in one group, produced plenty 
of seeds after interpollination in 1920. The seeds of each plant were harvested separa- 
tely and the old mother plants were kept in growth after cutting away the seed-stalks. 
Sprouting of these mother plants started again and the ‘young sprouts were taken off 
and used for cuttings in a cold frame. Here they rooted very soon and during their 
further growth they remained at the same place. Early in spring the frames were 
lifted and the plants flowered in May and a good yield of seeds was obtained after 
one year. 

Á repetition of this clonal culture brought similar results. (In other experiments 
with different cabbage species and with colza, 1 had good results with vegetative 
propagation, if parts of flowering stalks were used for cuttings in May and cultivated 
as rooted plants until the following autumn und then again used for cuttings and 
cultivated under glass until the following spring.) 

The seeds of the 11 mother plants were sown in September 1920 for a common 
crop culture on trial fields. These trials were laid out for the number of plants 1-VI 
in the trial garden at Sappemeer and for the rest, numbers VII-XI in the nursery 
of G. BOER at Sappemeer. Although we were forced by unforeseen circumstances, 
to start the breeding method with vegetative reproduction of early pointed cabbage 
with only 11 selected mother plants, the final results were very striking. This was 
demonstrated in the trials, details of which are given below. 

The comparative trials were laid out on small plots of 15 plants replicated 3 times, 
with the numbers L-VI in the trial garden at Sappemeer and, in some larger but 
single plots with the numbers VIL-XI in a nursery. The plants were sown in the 
middle of September 1920, grown under glass during the winter and transplanted 
on the trial plots on the 17th February 1921. During the growth and harvest, the 
eleven numbers were evaluated on their practical merits, i.e. weight, density, ear- 
liness, leaf-position, non-bursting capacity and especially on uniformity of type. For 
results see Table 2. 

In considering these figures and remarks it is very clear as to which of the 11 
mother plants were the most distinguished for practical purposes. These were the 
numbers Il and X. When in the following year a crop was grown from the clonal 
FE, generation of these numbers Il and X, we had again good results. Of course, 
in future only these two numbers were propagated vegetatively in a sufficient 
quantity according to the seed needs. 

Although we have tried pair crossings of the inbreds of IL and X, perhaps on a too 
small scale, we have not found a better combination of pair crossings than the ori- 
ginal F, of and X. Until now, for more than thirty years, this F‚-seed is produced 
yearly in the trial garden at Sappemeer (Groningen) and is by far the leading variety 
of the district. 
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The List of Varieties of Vegetables 1955 gives the following description: 

Selection Gemeenteproeftuin Sappemeer; introduced 1923. 

Normally pointed, rather small heads (l—1.25 kg) with few outer leaves which have 
a somewhat undulated margin. Very early. 


9. SUMMARY 


The fact that the F‚ progeny of a pair crossing is always of the same geneticl 
structure and more uniform than a F‚-F, progeny, stimulated the author to apply 
vegetative propagation in the breeding of beet, rye and cabbage. As early as 1917, 
the present writer commenced to use vegetative propagation as a method of breeding 
cross fertilizing plants. 

For more than thirty years and until now, two clones of Early Pointed Cabbage 
have been vegetatively maintained in the Trial Garden at Sappemeer (Prov. of Gro- 
ningen). Every year, new F, seed resulting from the cross between these two clones 
is put on the market. In the district of Groningen it is by far the leading variety. 


10. SAMENVATTING 


Vegetatieve vermenigvuldiging als method bij de veredeling van kruisbevruchters 


Het feit dat de F,-nakomelingschap van een paarkruising van kruisbestuivers steeds 
van dezelfde genetische samenstelling is en meer uniform dan een F‚-F, nakomeling- 
schap, stimuleerde de schrijver vegetatieve vermenigvuldiging toe te passen bij de ver- 
edeling van bieten, rogge en spitskool. In 1917 werd een begin gemaakt met deze 
methode. 

Een indruk van de kweekwijze geeft Fig. 6, welk schema gedemonstreerd werd op 
de Landbouwtentoonstelling in 1922 te Groningen. 

Gedurende meer dan dertig jaren en tot op heden worden twee klonen van vroege 
spitskool vegetatief in stand gehouden in de Gemeenteproeftuin te Sappemeer. Elk 
jaar wordt nieuw F, zaad verkregen door kruising van beide klonen. Dit hybride- 
zaad wordt als Selectie Gemeenteproeftuin. Sappemeer in de handel gebracht. Sedert 
vele jaren is deze hybride het meest verbouwde spitskoolras in de Provincie Groningen. 
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RUNNER FORMATION ON STRAWBERRY PLANTS 
IN AUTUMN AND WINTER 


1. INFLUENCE OF THE LIGHT INTENSITY ON THE PHOTOPERIODICAL BEHAVIOUR 


L. SMEETS 
Institute of Horticultural Plant Breeding, Wageningen, Netherlands 
Received 9 Sept. 1955 


1. INTRODUCTION 


Before propagating them, the mother plants of strawberry selections should be 
tested for viruses. This work constitutes an essential part of the breeding programme. 
At our Institute the usual practice is to make grafts between runners of the mother 
plant and runners of Fragaria vesca, using the latter as an indicator for strawberry 
viruses. The difficulty was to produce runners on the mother plants in autumn and 
winter, in our case the most suitable time for grafting in view of the available labour. 
To this end experiments were started with the strawberry variety Deutsch Evern to 
find out the conditions for runner production. 

In a previous publication (2) it was stated that in autumn and winter sufficient 
runners are produced by the variety Deutsch Evern if the plants are placed under 
long days at a constant temperature of 23 °C from the beginning of September. 
Under identical conditions at 17 °C runners were not produced at all. The long day 
consisted of daylight followed by incandescent light of about 200 lux from half an 
hour before sunset until the total photoperiod was 16 hrs. 

A disadvantage, however, was that the plants had to be kept under these conditions 
for about six months before they had produced a sufficient number of runners. Since 
runner production is one of the facets of a vigorous vegetative development it is likely 
that the light intensity is of importance. Therefore it was ascertained. if runner pro- 
duction at 23 ° C could be promoted by increasing the light intensity during the day or 
the intensity of the additional light or both. The effect of a long day at 20 ° C was not 
studied in our previous experiment. Hence, in the present experiments the effect of 
light intensity on runner production was studied not only at 23 ° C but also at 20 ° C 
and for completeness at 17 ° C as well. 

Under these conditions a marked effect both on runner production and flowering 
was observed. In this paper only the effects of temperature and light intensity on 
runner production will be reported and discussed. 


2. MATERIAL AND METHODS 


Both in these and our previous experiments (2) runner plants of the strawberry 
variety Deutsch Evern served as test plants. The experiments were carried out in the 
air-conditioned glasshouses in the phytotron of our Institute. The plants were taken 
out of a cold frame and brought indoors early in September 1954, and divided into 
12 comparable groups originally of 23 plants each. At each of three constant tempe- 
ratures viz. 17 °C, 20 °C and 23° C four of these groups were placed under long days. 
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The maximum deviation from the mean temperature was 1 °C. At each temperature in 
two of the groups daylight was supplemented from 8 a.m. till 4 p.m. with artificial 
light from Philips high tension mercury lamps HO 450 watt. The intensity of the 
mercury light was about 6000 lux. From half an hour before sunset until the total 
photoperiod was 16 hrs, incandescent light was given in these two groups. In one 
group the intensity of the incandescent light was about 200 lux; in the other about 
500 lux. The two groups grown at each of the three temperatures in which daylight 
was not intensified by mercury light, also received additional incandescent light from 
half an hour before sunset until the total photoperiod was 16 hours. The intensity of 
the incandescent light was about 200 lux in one group, about 500 lux in the other. 
The different treatments at each of the three temperatures are summerized in the 

scheme below; the following abbreviations are used: d — daylight; m — mercury 
light; 1 200 — incandescent light of about 200 lux; í 500 — incandescent light of about 
500 lux. 

deee200 

d + 1 500 

(deer) 11200 

(d + m) + í 500 


The light intensities were measured with a Dr. Lange photometer, standard. type 
no 203/11, calibrated by the KEMA (Institute for testing electro-technical materials) 
for each of the light sources used. in this experiment. 

In the middle and at the end of each month runners of 5 cm or longer were counted 
and removed. At the same time inflorescences having one or more open flowers or 
ripening fruits were also removed and the number of flower buds, flowers and fruits 
on these inflorescences counted. 

The experiments were started on September 9, 1954. 


3. EXPERIMENTAL RESULTS 


Table 1 shows the total number of runners produced between Oct. l and Dec. 31, 
1954, in the different groups at 17 °C, 20 °C and 23 °C. It appears that at 17 °C 
runners were only produced, though not more than two, in (d + m) + i 500. At 20° 
and 23 °C runners were produced in all 4 groups, but the number of runners was 
much lower at 20 °C than at 23 °C. 


TABLE 1. TOTAL NUMBER OF RUNNERS PRODUCED BETWEEN OCT. | AND DEC. 31, 1954, IN THE DIFFERENT 
GROUPS AT 17°, 20° AND 23° C. PLANT NUMBERS ARE GIVEN BETWEEN BRACKETS 


ICR: ZORG DIE 
di 200 — (23 pl.) il) 74 (23 pl.) 
di 500 — (23 pl.) 20 (22 pl.) 144 (21 pl.) 
(d+m) +i 200 = (23 pl.) 33 (23 pl.) 146 (22 pl.) 
(d+m) +i 500 2N(23RDIE) 44 (23 pl.) 237 (22 pl.) 


Consequently there is a marked effect of temperature on runner production, as was 
also the case in our previous experiment (2). This effect has already been demonstrated 
by DARROW (1) for a number of American strawberry varieties. 
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Table 1 also shows that the light intensity has an effect on runner production: 
At 20° and 23 °C more runners are produced by increasing the light intensity during 
the day or the intensity of the additional light, or both. But increasing the light intensity 
produced the best results at 23 °C under the conditions of these experiments. 

Finally it should be noted that in (d + m) + i 500 at 23 °C the highest number of 
runners were produced. This point will be discussed below. 

The experiments at 17° and 20 °C were fineshed in the beginning of January 1955. 
The same was the case with d + i 200 at 23 °C. Observations on runner production in 
the other 3 groups at 23 °C were continued until March 31, 1955. | 

Table 2 shows the total number of runners produced per month in each of these 
groups between Oct. 1, 1954, and. March 31, 1955. It appears that in October and 
November there was but little difference in runner production between (d + m) + 1 200 
and d + i 500. In October more runners were produced in (d + m) + i 500 than in 
(d + m) + 1200 and d + í 500. 

TABLE 2. NUMBER OF RUNNERS PRODUCED PER MONTH BETWEEN OCT. 1, 1954, AND MARCH 31, 1955, 
IN THREE GROUPS AT 23 °C. PLANT NUMBERS ARE GIVEN BETWEEN BRACKETS 


| Í 
| Oct. Nov. Dec. Jan. Febr. | March 
di 500 (21 pl.) 37 82 O5 2 13. 46 
(dm) +i 200 (22 pl.) 32 85 29 14 33 120 
(d+m)+i 500 (22 pl.) 58 ‚91 88 78 97 159 


In December and January the number of runners produced in (d + m) + i 200 and 
d +1 500 decreased very markedly. On the other hand there was only a slight decrease 
in runner production in (d + m) + 1 500. In February and March runner production 
in the 3 groups increased considerably again. Apparently there is a decline in runner 
production in di 500 and (d4-m)i 200 in December and January, the deepest 
point being in January. 

In this connection it is of interest to mention the experiments of DARROW (1) which 
also show a decline in runner production in the middle of the winter. From his 
figures it appears that between November 1 and March 30 in a 16hr day (“normal 
day plus artificial light after dusk as required”) at 21° C (70 °F) far less runners were 
produced in January than in November and December, while the number of runners 
produced in February and March increased again. So in DARROW'’s experiments there 
is only a decline in runner production in January, probably due to the fact that his 
experiments were carried out in a much lower latitude. In any case, my experiments 
have shown that there is hardly any decline in runner production if both the light 
intensity during the day and the intensity of the additional light are high enough. 


4. DISCUSSION 


As stated in section 3 there is a decline in runner production in (d + m) + i 200 
and d + í 500 in December and January (see Table 2). The question arises whether 
this decline is due to a lower number of runners being initiated, or to the fact that of 
the runners initiated only a few appear. Unpublished results of the present author 
have shown that at 23 °C there are about 4 weeks between the initiation and the 
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appearance (visible to the naked eye) of a runner in the strawberry variety Deutsch 
Evern. It is remarkable that the first runners at 23 °C appeared practically simultane- 
ously, about 4 weeks after the beginning of the experiments. Moreover the decline 
does not coincide with the months with poor light (Nov., Dec. and Jan.) but starts 
about a month later (Dec.). The deepest point is not in December, the month with the 
poorest light, but in January. These facts suggest that the decline in runner production 
in (d + m) + 1 200 and d + i 500 in December and January is due to the fact that in 
these two groups in November and December far less runners are initiated than in 
(d + m) + 1 500 in the same months. 

Certainty may be obtained by micro-morphological observations with the aid of a 
binocular dissecting microscope. This can be done by determining, on a fair number 
of plants, the number of runners initiated at about the end of November, e.g. both in 
(d + m) + i 500 and d + i 500. This number would have to correspond with the 
number of runners in the remaining plants appearing during December. To this end 
further experiments are needed. 


S. SUMMARY 


The present experiments with runner plants of the strawberry variety Deutsch Evern 
are part of an investigation carried out to determine the conditions under which 
runners are produced in autumn and winter. This information is necessary to produce 
runners on mother plants of strawberry selections which are tested for viruses during 
these seasons. 

In this paper the influence of increasing the light intensity during the day or the 
intensity of the additional light, or both, on runner production under a 16 hr day was 
studied at 17 °, 20° and 23 °C. 

It was found that at 20° and 23 °C more runners were produced by increasing the 
light intensity during the day or the intensity of the additional light, or both. But 
increasing the light intensity produced the best results at 23 °C. At that temperature 
there was a decline in runner production in December and January, if only the light 
intensity during the day or the intensity of the additional light had been increased. This 
was hardly the case when both light intensities had been increased. 


5. SAMENVATTING 
Uitlopervorming aan aardbeiplanten in de herfst en winter 
H. Invloed van de lichtintensiteit op het photoperiodieke gedrag 


De hier besproken proeven met uitloperplanten van het aardbeiras Deutsch Evern 
vormen een onderdeel van een onderzoek naar de voorwaarden, waaronder in de 
herfst en winter uitlopers gevormd worden. Deze gegevens zijn noodzakelijk om in de 
genoemde jaargetijden uitlopervorming te bewerkstelligen aan moederplanten van 
aardbeiselecties, die op virusziekten getoetst worden. 

Onderzocht werd de invloed van een verhoging van de lichtintensiteit overdag of 
van het aanvullend licht, of van beide, op de uitlopervorming bij een daglengte van 
(6 aur bij. 17, 20%en 23 C. 
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Gebleken is, dat bij 20° en 23 °C meer uitlopers gevormd worden, indien de licht- 
intensiteit overdag of de intensiteit van het aanvullend licht of beide verhoogd werden. 
Een verhoging van de lichtintensiteit gaf de beste resultaten bij 23 °C. Bij deze tempe- 
ratuur bleek echter in December en Januari een depressie in de uitlopervorming op te 
treden, indien slechts de lichtintensiteit overdag of de intensiteit van het aanvullend 
licht verhoogd was. Dit was nauwelijks het geval wanneer beide lichtintensiteiten 
verhoogd waren. 
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TETRAPLOID WESTERWOLTHS RYEGRASS 


EF. WIT and G. J. SPECKMANN 
Foundation for Agricultural Plant Breeding, Wageningen 
Received 4 Oct. 1955 


1. INTRODUCTION 


Westerwolths ryegrass (Lolium multiflorum LAMK. ssp. gaudini Scn. et KELL.) is an 
annual grass selected from Italian ryegrass by farmers in a region of the Netherlands 
called Westerwolde (DE HAAN, 1). On account of its rapid growth it is used in one-year 
leys and as a stubble crop, either for hay making or for green fodder production or 
grazing. 

By the side of the original local strain there are now some bred strains which have a 
less rapid initial growth and commence flowering later than the land race. However, 
when more than one cut is desired or when the grass is destined for grazing, the bred 
strains are preferred because they are far more leafy and give a better aftermath growth. 

The Netherlands has an important export trade in Westerwolths ryegrass (DE HAAN, 
1) and every year from 400 to 1000 ha of seed-fields are submitted for inspection, 
producing from 600 to 1500 tons of seed. The requirement of the home market is about 
350 to 500 tons. 

Like all the other forms of the genus Lolium, Westerwolths ryegrass is a diploid with 
14 chromosomes in its somatic cells. On account of its economic importance it was 
therefore included in investigations into the possibilities of chromosome doubling for 
the improvement of the ryegrasses (WIT and SPECKMANN, 5; WIT, 6). 


2. THE CREATION OF TETRAPLOIDS OF WESTERWOLTHS RYEGRASS 


Seeds of two varieties were germinated on moistened filter paper in petri dishes and 
kept for two days at a temperature of about 20°C. Germinated seeds with primary 
roots of about 2 mm were then submerged in 0.05 to 0.4 % aqueous solutions of col- 
chicine for periods from } to 4 hours at a temperature of 29°C. In order to test the 
influence of the stage of germination, seeds with primary roots of 5 to 10 mm were 
treated with 0.2 % solutions for 4 to 4 hours. One hundred seeds were used for each 
treatment and they were afterwards washed twice with tap-water, planted in flats and 
placed in a heated glasshouse. Untreated seeds were also sown as controls. This part of 
the investigation was carried out during the winter of 195253. After raising the seed- 
lings received additional light from 5 a.m. to 9 p.m. by means of 5 fluorescent tubes of 
45 W. per m°. Eleven days after treatment the surviving seedlings were counted and 
classed as normal or aberrant individuals. 

Myers (3), after treating seeds of perennial ryegrass with colchicine, found that from 
non-aberrant seedlings only 2 % of the plants possessed tetraploid tissue. In view of 
this and because immediate cytological examination was not possible, all the normal- 
looking plants were discarded. Some of the aberrants died before planting out in the 
field took place, while a number of others developed into apparently normal plants. 
The latter were also rejected. 
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At the beginning of flowering, all the plants that deviated in general appearance 
from the non-treated plants and at the same time were sufficiently leafy and showed 
little or no damage from diseases, were destined for seed production. The remaining 
plants were cut back. 

During the following winter, 5 of the largest seeds from every selected plant were 
laid out on moistened filter paper and the root tips were cytologically examined 
(SPECKMANN, 3). If no tetraploids occurred among the seedlings, the mother plant was 
considered diploid and the seeds were rejected. Table 1 surveys the various treatments, 
the material handled and the number of plants obtained with tetraploids in their 
offspring. 

TABLE |. SURVEY OF THE COLCHICINE TREATMENTS AND RESULTS OF THE CYTOLOGICAL EXAMINATION 
IN THE C;-GENERATION 


Treatment Number of seedlings Progenies 
ra el in Mature 
8 plants examined with 
conc. ‚duration normal aberrant : 5 
| cytologically | tetraploids 
short rootlets, 

0.05 % l hour 71 24 8 2 0 
DA tf 5 35 8 D 0 
le ne 19 45 14 7 6 

ORK 68 vi 15 4 2 0 
Da 23 37 16 10 10 
An l 15 9 5 2) 

O2 Ns 46 34 9 4 2 
kene U 39 21 12 5 
DEBS 0 27 8 8 6 
dns (0) 9 (0) 0) 0 

0.4 % he 2 35 8 4 4 
Us SA D 21 8 7 5 

long rootlets 

OF } hour 34 40 13 10 l 
lts 1 49 16 8 5 
ON 6 62 26 1 9 
Alp og 0 58 4 2 2 


The table shows that the number of surviving seedlings decreased with increasing 
concentration and duration of treatment, whereas the number of deviating plantlets at 
first increased but then decreased. With increasing concentration the optimum number 
of aberrant seedlings was obtained with a shorter duration of treatment. Undoubtedly 
this was a consequence of the combination of the polyploidy inducing and of the toxic 
effect of the colchicine. With the longer rooted seeds this optimum was reached with a 
longer duration of treatment than in the experiments with freshly germinated seeds. 
Apparently the former can endure a more vigorous treatment. 

Some of the aberrant seedlings, apparently too heavily poisoned, failed to develop 
further or died after transplanting in the field. Others, apparently too weakly in- 
fluenced, became entirely normal before transplanting and were discarded. Only about 
one third (172) developed into mature plants, and of these 94 (55 %) were selected for 
seed production. Of the latter, about 60 % gave tetraploids in their offspring. Therefore 
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at least 33 % of the full-grown plants were mixoploid or tetraploid. It should be men- 
tioned in this connection that plants which were too stemmy or those which were 
fairly severely attacked by fungi, were eliminated from seed. production, even if they 
looked as though they might have been tetraploids. Moreover, a number of mixoploids 
or tetraploids may be wrongly classified as diploids during preliminary selection in the 
glasshouse and in the field. The actual number of colchicine plants with tetraploid 
tissue may have been larger, therefore, than indicated in the table. 

Progenies with tetraploids were obtained after treatment for 4 and 1 hour with 0.2 
and 0.4 %, 2 hours with 0.1 and 0.2 %, and 4 hours with 0.05 and 0.1 % colchicine 
respectively. The treatments for 1 hour with 0.05 and 1 % and 2 hours with 0.05 % were 
apparently insufficient, those of 4 hours with 0.2 % excessive. When both the number 
of progenies containing tetraploids and the percentage of these among the plants 
examined cytologically are considered, 2 hours with 0.1 %, 2 hours with 0.2 % and 4 
hours with 0.05 % gave the best results. Germinated seeds with primary roots of 5 to 
10 mm showed no special advantage to those with primary roots of 2 mm. 

When the amount of starting material is no limiting factor, the most efficient seed 
treatment is that which provides the greatest number of purely tetraploid aberrant and 
surviving plants. This cannot be ascertained with the methods applied in our case. 
Even when the C, plants themselves are examined, a classification into mixoploids and 
pure tetraploids remains a fairly difficult procedure (Hir and Myers, 2). The com- 
position of the progenies, however, indicated that the longer the duration of the treat- 
ment the greater the number of tetraploids, while the number of mixoploids corres- 
pondingly decreased. 


3. THE C‚-GENERATION 


From the 57 lots of seed in which tetraploids were found, some 1150 C, plants were 
raised and planted in the field. Cytologically checked tetraploid and diploid plants and 
rows of one of the original diploid varieties were planted for comparison. The tetra- 
ploids as a group had wider, thicker, longer and darker green leaves, thicker but fewer 
tillers, larger ears, spikelets, florets and seeds than the diploids. 

In the breeding of polyploid perennial and Italian ryegrasses the outstanding plants 
in the progenies of tetraploid or mixoploid C‚-plants which seemed tetraploid, were 
propagated vegetatively, and cytologically examined during the winter. About 70 % of 
these clones appeared to be tetraploids and from them a large quantity of purely tetra- 
ploid seed could be derived (Wrr and SPECKMANN, 5). With the annual Westerwolths 
ryegrass this procedure suffers a disadvantage due to the risk of losing valuable plants 
during the winter, while selection work is delayed. For the creation of purely tetra- 
ploid C-generations, however, it is desirable to discard all the non-tetraploid C‚-plants 
before flowering. Because at this stage no time was available for cytological examina- 
tion, selection was based on the size of the pollen grains. 

Myers (3) found 15 tetraploids or mixoploids among 17 colchicine plants of peren- 
nial ryegrass with large pollen grains but only 2 from among the 63 plants which had 
normal pollen grains. 

At the beginning of flowering the average diameter of the pollen grains in 10 diploid 
Westerwolths ryegrass plants cytologically examined appeared to be 11.3 u (10.2 to 
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13.0), but in 10 tetraploids it was 13.1 u. (12.3 to 13.9). From the C‚-plants only those 
were retained for seed production which were at least equal to the best diploids in 
agronomical characters and which had a mean pollen size of more than 12 p. From 32 
plants of this group which survived into the autumn, examination of root tips showed 
29 to be tetraploid, 2 triploid and 1 diploid. Among 25 plants cut off at the beginning 
of flowering and which had pollen grains smaller then 12 u, 23 were diploid, 1 triploid 
and 1 tetraploid. Thus a very large part of the diploid plants could be eliminated by a 
preliminary selection on size of pollen grains, and only very few tetraploids were lost. 
Because the effect of pollen from diploids and triploids is not entirely excluded by this 
method, it is necessary once in one of the following generations to make a cytological 
examination of the selected plants prior to flowering. 


4. THE C‚-GENERATION 


In order to get an impression of the possibilities and problems of polyploidy-breed- 
ing in Westerwolths ryegrass, a small scale progeny test was carried out in 1955. On 
the Ist of April seeds from 20 C‚-plants were sown in single rows of l m each, at 
distances of 30 cm, ina 5 Xx 5 triple lattice design. For comparison one of the original 
diploid varieties occurred 5 times in each replication. The rate of seeding for all rows 
was based on 1 g per row of seeds with a germination capacity of 100 %. Behind each 
row 30 individual plants were planted for the selection of C3-material. 

The yield of the first, second and third cut of 90 cm of each row was weighed and 
converted into dry matter. Dry matter analyses were carried out on average samples of 
the diploid and of the tetraploid rows. Possible differences in percentage dry matter 
between the tetraploid families were for the present left out of consideration. In the 
diploid variety the percentage dry matter in the first, second and third cut was 26.6, 
21.9 and 19.6 respectively, for the tetraploids as a group 24.2, 15.5 and 18.1. 

Mean plant height at the beginning of May, and drought resistance at the end of 
August, were estimated on a 1 to 10 scale, the highest figure representing the most 
desirable expression of the character. The date of ear emergence was based on the date 
when at least 5 ears per row had emerged into view from their sheeth. The characters 
studied in spaced plant rows included yield of dry matter from the first cut‚ number of 
tillers per plant on 3 June and 9 July and mildew attack per plant. The latter character 
was recorded numerically, the lowest figure representing the heaviest mildew attack. 

The results of the progeny test are compiled in Table 2. A mathematical treatment 
of the data revealed no differences between blocks and between sub-blocks. Therefore 
the analyses were completed as if a randomized block design had been used. Some 
results are presented in Table 3. 

A comparison of the tetraploids and the diploids leads to the following conclusions: 

|. The early development of the tetraploid families was in general somewhat more 
rapid; this may have been due to the larger seeds. However, by the 6th of May only a 
few families had maintained their initial advantage and the plants of the tetraploid 
rows were then on average slightly shorter than the diploid ones. 

2. The tetraploid families were later coming into ear (3-11 days with mean of 7 
days). As the original strains were late heading, selection for earlier heading will have 
to be practised. 
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TABLE 2. A SUMMARY OF DATA FOR 20 C>-FAMILIES IN 1955 


> Nnberef Date Dry matter yield in g ' Number 

od Height | ters per plant | of ear Drought| Mildew | of 

E rOws emer- | plants rows resi- resi- | mildew 

Ë 6/5 Bencenlkist eni stance | stance free 
3/6 Oil Ist cut \2nd cut|3rd cut plants 


4 5.0 SI 3185 16/6 742 169 67 5) as) 6.0 15) 
10 6.3 2.8 DES) 14/6 685 194 1 oh 0 8.0 8.3 7.0 
11 6.0 IA 325 15/6 734 177 62 Ss) Ds) 6.5 1.0 
13 6.7 SONS SEO 10/6 734 185 1 58 93 8.3 Sn 
15 6.0 SKO pe AR 16/6 645 185 67 | 39 5.0 6.7 IES) 
16 7.0 DI) 26.8 16/6 605 171 68 | 39 6.3 6.3 1.0 
17 6.7 303 30.5 16/6 637 - 163 58 | 40 SS) 1.1 De 
18 6.7 3.4 3155 12/6 694 214 UE 55 6.7 8.8 10.0 
33 8.0 4.4 Sarl 11/6 879 214 IS 47 6.3 8.8 DE) 
40 7.0 3.8 302 9/6 726 187 63 36 Sell 8.0 4.3 
41 6.7 De BS 9/6 742 206 58 31 3,3 6.8 1.0 
47 7.0 SES, 33.6 13/6 782 172 74 | 40 6.7 6.7 0.0 
48 7.3 35) BĲr0 12/6 710 218 78 | 48 JC Tell 1.0 
Sl 6.3 38 | 34.0 10/6 879 197 79 Sf 3 6.9 Ss) 
67 6.7 3.4 385 9/6 749 174 69 37 6.0 6.7 IE 
70 7.0 29 29.6 9/6 677 210 67 AS 6.0 8.1 Sl, 
71 6.3 4.5 34.9 8/6 855 190 78 Jl gl 8.7 Je 
2) 6.7 Shae) 40.4 13/6 815 234 83 0 8.3 0) 13.0 
74 UD SL 36.7 10/6 823 230 76 70 8.3 ES 5.0 
Te) 7.0 3.0 20) 11/6 645 234 68 51 8.3 8.5 15 


M.án)| 6.7 855) S200 12/6 738 195 70 46 6.2 7.8 4,6 
M.2n| 6.9 SE 44.3 5/6 709 195 dj Si 4.1 8.4 7.8 


TABLE 3. ANALYSIS OF VARIANCE 


| Mean of Variance Variance ratio 
Characters Man ge ee een n gehe ee for GEOI 
d PLO1 etraplolds versus 1PLO1AS 
strain | families | Perplot| F 19;48 
Number of tillers on 9 July . . . 44.3 32.9 DJ) 2.6 + 105 + + 
Date of ear emergencein June . . Sail 11.8 1.08 5.4 +7 SUS Ar 
Prioughtresistancennmnn nn 40 6.2 0.35 16.5 15 Oka 
Dry matter yield in g, | 
deilledkrowsststheute tene 195 195 14.3 DLS (0) 
deilledmowsSidicutmms en 31 47 0.54 4,9 lara 
drilled rows, tctal of 3 cuts. . . 297 311 18.0 APA 2 


+, or ++ means, that the sample value of the variance ratio F exceeds the upper 1 or 0.1 percent 
point respectively. 


3. Tillering in the tetraploids was generally rather slower from the beginning. By the 
3rd of June only two families had a higher mean number of tillers than the diploids and 
by the 9th of July all the families had fallen behind in tillering compared with the 
diploid strain. The difference varied from 10 to 40 %, the mean being 25 %. 

The tetraploid families with the more vigorous tillering generally gave a higher 
yield, particularly in the space-planted rows (Fig. 1), and in the regrowth of the drilled 
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rows. The correlation of the number of tillers with the total yield of the drilled rows 
was less striking (Fig. 2). This may be due to differences between the tetraploid fami- 
lies in establishment, in resistance to drought and in resistance to mildew. 


4D zee 
DEN | 
| 
=35 E35 
5 5 
laad os 
wi 30 ui 30 
5 5 
ZZ z À 
25 + nr 25 
500 700 800 300 250 300 350 400 
YIELD OF SPACE-PLANTED ROWS IN GRAMS TOTAL YIELD OF DRILLED ROWS IN GRAMS 
Fig. 1. CORRELATION OF TILLERING ABILITY AND FIG. 2. CORRELATION OF TILLERING ABILITY 
DRY MATTER YIELD OF SPACE-PLANTED ROWS AND DRY MATTER YIELD OF DRILLED ROWS 
o means: drought resistance << 6.0 o means: drought resistance < 6.0 
e means: drought resistance S 6.0 e means: drought resistance S 6.0 


The higher yield and better regrowth of the more vigorous tillering families cannot 
have been brought about by a later ear formation, as later heading families showed 
neither a more vigorous tillering, nor a better aftermath growth. Improvement of the 
tillering capacity will therefore increase the yielding ability. 

4, The dry matter yield was on an average similar to that of the standard variety. 
However, 5 tetraploid families outyielded it by 12 to 33 %. Severe summer drought 
limited the number of cuts and depressed tbe aftermath growth, in the tetraploid rows 
less than in the diploids. In the third cut all families were superior to the standard 
variety. In an other experiment a mixture of seeds from the best C‚-plants was com- 
pared with the diploid standard in single rows of 3 m length, in 3 replications. The 
mean yield of dry matter in 2 cuts for the diploid rows was 0.971 kg, for the tetraploids 
1.094 kg. 

5. Drought resistance in the tetraploids was much higher than in the diploids. In 
particular after the first cut they were more leafy, these leaves remaining green and 
resisting, to a high degree, the withering and burning due to the summer drought. The 
general appearance of the tetraploid rows after the first cut was much more favourable 
than might be concluded from the yields of dry matter. These phenomena cannot be 
explained by the fact that the tetraploids were cut in a relatively younger stage of 
development; very drought resistant and drought susceptible types occurred among 
the early as well as among the late-heading families. 

6. Mildew attack was slightly heavier on average in the tetraploids, the number of 
mildew-free plants was smaller than in the case of the diploids. As in the C‚- and the 
C‚-generation the least susceptible plants had already been selected, it can be assumed 
that tetraploids are generally more susceptible than diploids. 

1. A few data are available on seed production and seed setting of the tetraploids. 
Seed production of 46 individual C‚-plants in 1954 varied from 1.0 to 15.5 g. In 1955 a 
mixed progeny of the most fertile C‚-plants was compared with the diploid standard. 
Samples of 5 ears were collected from each of 20 tetraploid and 20 diploid plants and 
samples of 20 ears from each of 3 tetraploid and 3 diploid rows. In the last case the 
ears were harvested from the second cut. The average amount of seed per ear for the 
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tetraploid plants and rows was 0.24 g and 0.16 g respectively, for the diploid plants and 
rows 0.16 g and 0.12 g. The thousand kernel weight of the seeds from the tetraploid and 
the diploid plants was 4.83 g and 2.80 g respectively. 

As tetraploids tend to produce a smaller number of culms per plant, these figures do 
not prove that tetraploids may produce 30 to 50 % more seed than diploids. They 
indicate, however, that seed setting in tetraploid Westerwolths ryegrass will not present 
a serious problem. 


5. CHROMOSOME DOUBLING AND THE IMPROVEMENT OF WESTERWOLTHS RYEGRASS 


Since the possibility of doubling the number of chromosomes in plant tissues by 
colchicine was realized, artificial autopolyploids have been obtained in a great number 
of cultivated plants. As a rule they appeared to be inferior to the diploid starting 
material in various respects. In the very few cases that types were obtained possessing 
superior agricultural value, they did not generally occur until after selection had been 
practised for several generations after the chromosome doubling had taken place. 

By simple selection among the progenies of 57 aberrant plants of Westerwolths rye- 
grass, created by colchicine treatment, Co-generations were obtained which in prelimi- 
nary trials were able on the average to compare with the diploid starting material. The 
dry matter production was equally high, in separate plants as well as in driiled rows; 
the proportion of leaf was higher, the amount of yellow and whithered leaves was 
smaller. 

The greater drought resistance of the tetraploids is a valuable improvement, con- 
sidering the fairly high degree of susceptibility to drought of Westerwolths ryegrass. 
The variation among the individual C‚-plants with regard to tillering, height, drought 
and mildew resistance was still extreme; several of these plants were markedly superior 
to the best diploids in bulk and aftermath growth. The provisional impression regard- 
ing the seed yield of the tetraploid material is favourable. 


From the above it can be concluded that polyploid breeding of Westerwolths rye- 
grass offers sufficiently favourable possibilities to justify extending the work on a 
larger scale. 

From the beginning attention will have to be paid to the weaknesses exhibited by 
tetraploids, e.g. lower tillering ability, later heading in the first cut and susceptibility 
to mildew. The colchicine treatment will be best restricted to material which has al- 
ready been selected for favourable characters. 

If germinated seeds are treated with solutions of 0.1 and 0.2 % for 2 hours at a 
temperature of 29°C, 5 to 10 % mixoploids and tetraploids can be expected. The 
percentage of pure tetraploids will perhaps be increased by using a 0.1 % treatment for 
3 hours. Pollen examination cf the first ears produced by colchicined plants may make 
the recognition of mixoploids and tetraploids easier and especially the presence of 
tetraploid ears in mixoploid plants. 

Cytological control can be employed with seedlings from the colchicined plants. This 
is done by germinating the seeds on moistened filter paper, cutting and fixing the root 
tips and potting those seedlings which are found to be tetraploid. About 95 % survived 
this treatment (SPECKMANN, 4). The cytological examination may also be performed on 
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mature C‚-plants, after pre-selection based on size of pollen grains. This is carried out 
during the first flowering period. Seed from the tetraploids can than be harvested from 
the second cut. 

If cytological examination has to be postponed to the winter, provisionally selected 
outstanding plants can be overwintered in a glasshouse or in a cold frame and purely 
tetraploid seeds can be harvested from the tetraploids next year. As our material con- 
tained some triploids among the C‚- and C‚-plants and these produce at least partly 
fertile pollen — on basis of a staining test — all non-tetraploids among the plants des- 
tined for selection have to be removed before flowering begins. 


6. SUMMARY 


Germinated seeds of the annual Westerwolths ryegrass were treated with colchicine- 
solutions of 0.05 to 0.4 % at a temperature of 29°C in order to obtain autotetraploids. 
The best results were obtained after treatment for 2 hours with 0.1 and 0.2 %/ solutions 
or 4 hours with 0.05 %. By these procedures about 8 % of the treated seeds produced 
mixoploid or tetraploid mature plants. A preliminary progeny test was performed 
with seed of outstanding C‚-plants. 

In spaced plants and in drilled rows the dry matter production of these C‚-families 
was on average equally as high as that of the most productive original diploid variety. 
The proportion of leaves was higher in both the first and in the second cut‚ while 
drought resistance was considerably better. The tetraploids came later into ear, tillering 
ability was smaller and mildew attack was slightly heavier. In samples from drilled and 
from space-planted rows seed production per inflorescence was found to be higher in 
the tetraploids than in the diploids. The seed of the tetraploids was larger. 

From the data available it is concluded that chromosome doubling offers favourable 
possibilities for the improvement of Westerwolths ryegrass. Some suggestions for a 
breeding programme are given. 


7. SAMENVATTING 


Tetraploid Westerwolds raaigras 


Ter verkrijging van autotetraploiden werden gekiemde zaden van het eenjarige 
Westerwolds raaigras gedurende } tot 4 uur behandeld met colchicine-oplossingen van 
0.05 % tot 0.4 % bij 29°C. Met behandelingen van 2 uur met 0.1 % en 0.2 % en 4 uur 
met 0.05 % werden de beste resultaten verkregen. Hierbij gaven gemiddeld 8 % van de 
behandelde zaden volwassen planten die geheel of gedeeltelijk tetraploid waren. 

Met zaad van uitblinkende C‚-planten werd een oriënterende nakomelingschaps- 
toetsing uitgevoerd. De productie aan droge stof was zowel bij rijen afzonderlijke 
planten als bij gezaaide rijtjes gemiddeld even hoog als die van het meest productieve 
diploide uitgangsras; het bladaandeel was zowel in de eerste als in de tweede en derde 
snede hoger, de droogteresistentie was aanmerkelijk groter. De aarvorming van de 
tetraploiden was later, de uitstoeling geringer en de aantasting door meeldauw iets 
sterker. Het zaad der tetraploiden is groter, de zaadopbrengst per halm was in deze 
oriënterende proeven hoger. 

Uit de gegevens wordt geconcludeerd dat chromosomenverdubbeling voor de ver- 
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edeling gunstige perspectieven biedt. Enige wenken voor de veredeling van tetraploid 
Westerwolds raaigras zijn aangegeven. 
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EEN PERIKLINALE CHIMAERE BĲ KALANCHOË 


J. WASSCHER 
Aalsmeer 
Ontv. 13 Aug. 1955 


Enige jaren geleden schreef H. DE HAAN (Euphytica 1, 1952, p. 49) over de perikli- 
nale bouw van verschillende knopmutanten. Hij vermeldt, dat het wel zeer waar- 
schijnlijk is, dat er veel meer van deze chimaeren voorkomen dan verondersteld werd. 
Zo bleken verschillende bekende cultuurvormen van aardappels periklinale chimaeren 
te zijn, terwijl dit vermoedelijk ook het geval zal zijn bij knopmutanten als bijv. 
kleurafwijkingen bij appelrassen en doornloze bramen. Van de bloemisterijgewassen 
worden o.a. genoemd Rosa, Azalea, Pelargonium. 

Vooral door de toepassing van kortedag behandeling, met het doel spreiding in de 
aanvoertijd te krijgen, heeft de teelt van Kalanchoës zich gedurende de laatste 10 à 20 
jaar sterk uitgebreid. Door deze grotere belangstelling zijn er tevens verschillende 
nieuwe vormen in de handel gebracht. Werd enige jaren geleden de var. Ernst Thiede 
een middelhoge vorm met licht scharlakenrode bloemen het meest gekweekt, in de 
laatste jaren wordt deze meer en meer door andere vervangen. 

Zo ontstond te Aalsmeer als sport van Ernst Thiede een nieuwigheid met een meer 
gedrongen groei en een intenser bloemkleur. Deze sport kreeg de naam van de kwe- 
kerij waar hij ontstond, nl. Hameland. Het bleek echter, dat deze variëteit niet uit 
zaad terugkwam, doch dat bij generatieve vermeerdering steeds de oude var. Ernst 
Thiede te voorschijn kwam. Vermenigvuldiging van de var. Hameland is dus alleen 
mogelijk op vegetatieve wijze. 

Hieruit moet wel geconcludeerd worden, dat de var. Hameland vermoedelijk een 
monochlamiede periklinale chimaere is. Alleen de epidermale laag zal afwijkende 
eigenschappen hebben, terwijl het binnen de epidermis gelegen weefsel gelijk is aan 
dat van de var. Ernst Thiede. De geslachtscellen ontstaan immers in de subepidermale 
laag en bij vermenigvuldiging door zaad ontstaat weer de var. Ernst Thiede. 

Het feit, dat de var. Hameland alleen vegetatief vermeerderd kan worden, heeft de 
verspreiding sterk in de weg gestaan, zodat in de laatste tijd de var. Ernst Thiede niet 
door deze, doch door andere, meer compact groeiende variëteiten wordt vervangen. 


SUMMARY 


A periclinal chimera of Kalanchoë 
In Kalanchoë blossfeldiana the var. Hameland with compacter growth and intenser 
flower colour has arisen as a budsport from the var. Ernst Thiede. The var. Hameland 
can only be propagated vegetatively, because multiplication by seeds produces, 
plants resembling the var. Ernst Thiede. 
Therefore the var. Hameland must be considered a monochlamid periclinal chimae- 
ra with the inner tissue of Ernst Thiede. 
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TERMOHLEN, G. P., Schurftresistentie in appels (Scab resistance in apples). 
Notulen Studiekring voor Plantenveredeling (Transactions Netherlands Study Circle 
of Plant Breeding), Wageningen, 1954: 561-568. 


Only two aspects of the scab resistance problem are dealt with, viz. the methods 
of breeding scab-resistant varieties and the variability of the fungus, Venturia inaequalis. 

Because all varieties are more or less susceptible and resistance is found in some 
wild, small fruited Malus species, it is a matter of course to make crosses between 
cultivated varieties and Malus species and to select for scab resistance in the progeny. 
The method of repeated backcrossing will ultimately produce a variety with the 
properties of the cultivated variety and scab resistance derived from the wild species. 

All progenies of the backcrosses must carefully be tested for susceptibility to scab 
(artifical and natural infection). If 5 backcross generations are set as a standard to 
attain the end, it would take nearly 40 years before a scab resistant variety could be 
released. 

A second method is the selection in progenies of open pollinated varieties. There 
are, however, only a few cultivated varieties that produce a reasonable percentage 
of resistant plants. In Germany, where the methods of “cultivated variety open polli- 
nated”’ and “‘cultivated variety x cultivated. variety’ have mainly been used, there are 
now scab resistant varieties satisfying reasonable demands. 

In the U.S.A, the 4th and S5th backeross generation has now been attained, derived 
from the starting hybrids “cultivated variety x wild form”. The selections are complete- 
ly resistant to scab and come up to reasonable requirements of fruit size. 

New forms of the fungus can emerge by (1) introduction of populations having a 
different pathogenicity and (2) by cross fertilization. The primary cause of the 
differentiation of the scab fungus is sexual propagation. By testing resistant breeding 
material in various scab infested regions distributed throughout the world, it will be 
possible to point to forms of the fungus hitherto unknown or newly created and 
which have a high degree of pathogenicity. 

(3) Adaptation. As it appears that pathogenicity does not change after the attack 
of one or more varieties, a change in pathogenicity with regard to a given variety 
is not to be expected. 

(4) Mutation. The mutation in vitro-cultures can be propagated in a stable form. 
The pathogenicity is mostly less, sometimes the same. However, it is not possible to 
establish whether the mutations are effected in the same way in nature. One does not 
know whether new forms isolated from nature have been created by mutation or by 
segregation. In artificial inoculation of seedlings, use is made of a mixed suspension 
of different isolates (in the case of breeding for scab resistance). It is desirable to aim 
at a wide basis of resistance. A reserve of apple genotypes will render it possible to 
counter an eventual change of the fungus immediately when it occurs. 


SENGBUSCH, R. von, Die Steigerung der Qualität unserer Nahrungskulturpflanzen 
durch Beseitigung der negativen Nahrungspflanzenstoffe auf dem Wege der Indivial- 
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auslese. (The improvement of quality of our cultivated plants by the elimination of 
negative nutritive substances by means of selection). Notulen Studiekring voor 
Plantenveredeling (Transactions Netherlands Study Circle of Plant Breeding), 
Wageningen, 1954: 569-581. 


Primitive man has chosen plants from the abundance of wild species and exploited 
them for human nourishment. It is known that he was able to establish whether plant 
species could be utilized for eating purposes. He recognized edible and non-edible 
parts of plants and ate the edible parts. Apart from that, primitive man also suc- 
ceeded in making eatable, plants and parts of plants which were not directly fit for 
food, by preparing them in some way or another. The question asked is how far was 
or is primitive man able to make non-edible plant species fit for nourishment by 
selection. 

In lupines it is established that primitive man did not select alkaloid-free forms, 
though we now know that alkaloid-free individuals occur in many alkaloid containing 
lupine species. 

Primitive man eliminated the characters of shattering pods and hard-coated seeds 
which oecur in the wild species Lupinus albus and Lupinus mutabilis. However, this 
was not effected in the recently cultivated lupine species Lupinus luteus and Lupinus 
angustifolius. It is supposed that primitive man was able to select individual plants 
with regard to visible characters, but that he could not manage in the same way 
with the invisible properties such as alkaloid content. 

Additional visible characters are: shattering and breaking-off of pods, brittleness 
of the central inflorescence axis, size of seeds, hard-coatedness of seeds, colour of 
seeds, etc. 

Among the invisible properties are the negative nutritive substances which can be 
divided into negative flavour substances, negative dietic substances and substances 
that are both poisonous and distasteful at the same time, others are only poisonous 
and cannot be recognized by taste and again others are only bitter without having 
a dietic effect or being poisonous. Only negative flavour substances probably could 
be eliminated by selection. The knowledge of non-edibility as a consequence of 
poisonousness is passed on from generation to generation as a matter of experience. 
Individual selection within poisonous species could not be effected by primitive man. 
This is probably the reason why he did not succeed in selecting alkaloid-free lupines. 
The theory that most of our cultivated plants which are now eaten were derived from 
non-edible sources, should. be doubted. 

The result of selection in the case of negative flavour substances not only depends 
on the person who selects, but also on the plant. According to their propagation and 
flower biology, plant species can be divided into cross-fertilizing plants and. self- 
fertilizing plants; into annual, biennial and perennial plants and into generatively and 
vegetatively propagated plants. According to their uses we distinguish plant species 
which are exploited before flowering and those that are used after flowering. 

It is probable that individual plant selection aiming at the elimination of negative 
flavour substances is sometimes easier with vegetatively propagated plants than with 
generatively propagated ones, with self-fertilizing than with cross-fertilizing plants, 
with perennials than with annuals, with plants which are used before flowering than 


256 


PAPERS READ AT STUDY CIRCLE OF PLANT BREEDING 


with such that are used after flowering. It can be stated that the elimination of bad 
flavour in the case of our vegetatively propagated fruit species can be carried back 
to the activities of primitive man. The same holds true for the biennial plant species 
such as spinach, beet and others which are used before flowering. 

On the basis of investigations on negative nutritive substances of the plant species 
used in Europe, it can be established that a great number of our present cultivated 
plants still contain negative substances of the three different groups. Chicory and 
red table beets contain negative flavour substances; beans, peas and cabbage contain 
negative dietic substances; lupines, Phaseolus lunatus and Manihod contain poisonous 
substances. It is concluded that in eliminating negative nutritive substances, primitive 
man had only limited success. Therefore much remains still to be done by the present 
plant breeder. Lupine is the first crop to be dealt with. It will be necessary to study 
methodically which negative nutritive substances are now still present in cultivated 
plants. It should be the object to undertake a systematic elimination of these negative 
substances and, moreover, to explore new ways to discover which wild species can 
be turned into edible plants. 
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BANGA, O., 8e Beschrijvende Rassenlijst voor Groentegewassen (Eighth Descrip- 
tive List of Vegetable Varieties). Wageningen, 1956, 168 pp, f 1,75. 


The eighth Descriptive List of Vegetable Varieties, which already appeared in 
November 1955, has been compiled by the Institute of Horticultural Plant Breeding 
at Wageningen. The vegetable crops (including early potatoes, strawberries, tobacco, 
medicinal and aromatic plants) are arranged in alphabetical order. 

This list is a reliable guide for the indispensable inventory of the vegetable grower 
and of everybody who desires to keep himself up to date as regards the varieties 
of horticultural erops grown in the Netherlands. 


Dorst, J. C., WIND, J. and GROENEWOLT, J. K., 30e Beschrijvende Rassenlijst 
voor Landbouwgewassen (Thirtieth Descriptive List of Varieties of Field Crops, 
with Supplements). Wageningen, 1955, 328 pp. 


The 30th List of Varieties of Field Crops appeared in December 1954. Apart from 
the Dutch and foreign varieties described, the guide contains statistics relative to the 
distribution of the different varieties in the 26 agricultural districts of the Netherlands 
in 1954, and data for the country as a whole on the acreages under the different va- 
rieties during the last 20 years. 

A list of translations (English, French, German) of crop and species names is 
added at the end. 

Instead of issuing translations of some separate chapters which has been done 
previously, reports on varieties will be published in Dutch, English, French and 
German under the name “Zaaizaad Bulletins”, “Seed Bulletins”, “Bulletins de 
Semences” and ““Saatgut Bulletins”. 

Bulletins on cereals, pulses and flax have already appeared. Also new varieties 
which are being tested but have not yet been included in the List will be mentioned 
in these Bulletins. 

The List with a separate commentary on the contents in English, French or German 
and the above mentioned Bulletins can be had on application to the Institute for 
Research on Varieties of Field Crops (L.V.R.O.), Postbox 32, Wageningen. 


FERWERDA, F. P., Veredeling van mais in de Verenigde Staten (Breeding of maize 
in the United States). Studierapport Landbouw C.O.P., Den Haag. 1954, 58 pp, 
11 figs. f 2,50 (with summary in English). 


This report gives the impressions gained during a study tour made through the 
principal centres of maize culture and research institutes in the U.S.A. 

In separate chapters are mentioned, among other things, the following subjects: 
Male sterility, monoploids, breeding for resistance to diseases, breeding for cold 
tolerance, organization of the maize breeding work at State Experiment Stations. 


REVIEWS OF BOOKS 


GoopspPEEpD, T. H., The genus Nicotiana. Origins, relationships and evolution 
of its species in the light of their distribution, morphology and cytogenetics. 
Chronica Botanica 16 (1954), 536 p., 50 tables, 118 plates and figs. Waltham, Mass. : 
The Chronica Botanica Co; Groningen: N.V. Erven P. Noordhoff. $ 12.50. 


Parts [ to IV document an interpretation (Part V) of the origins, relationships and 
evolution of the species of a representative genus of flowering plants based. upon 
detailed evidence accumulated during many years of study of their distribution, 
morphology and cytogenetics. Present distribution of all species of the genus, mapped 
and interpreted in the light of the geologic history of the Americas, Antarctica and 
Australasia, is shown to correlate with other fundamental evidence of their phylesis. 
A living collection of fifty-six of the sixty recognized species and of numerous va- 
rieties and forms has permitted comprehensive studies of comparative morphology 
and cytology which have contributed significantly to documentation of the author’s 
phyletic conclusions. In the section on cytology karyotypes of all but four species 
and complete meiotic sequences in representative species and hybrids are illustrated. 
The living collection has also made possible extensive hybridization involving almost 
every species. Meiotic chromosome behavior in over two hundred F, interspecific 
hybrids, representing intersectional or intersubgeneric, as well as intrasectional com- 
binations, has been analyzed and tabulated and in many cases illustrated. The com- 
bined evidence points to evolution of the genus via amphiploidy superimposed upon 
amphiploidy with introgressive hybridization and chromosome reorganisation con- 
tributing largely to genetic differentiation on each successive amphiploid level. The 
complete evolutionary picture is presented in charts showing the derivation of each 
of the sixty species. — Part VI (with H-M. WHrELERr and P. C. HUTCHISON, Sr. 
Botanists, Botanical Garden, University of California, Berkeley) is a taxonomic 
reorganization of the genus. 


HUBBELING, N., Ziekten en beschadigingen van bonen (Bean diseases and pests). 
Tuinbouwvoorlichting 3 (1955), 80 pp. 32 colour plates. f 2,25. 


Descriptions of bean diseases and pests have been conveniently arranged. A. great 
many coloured plates have been added. 

Resistance to diseases most frequently occurring in bean varieties cultivated in the 
Netherlands and in many varieties cultivated in foreign countries, has been indicated 
in figures. Detailed descriptions of the symptoms, the damage and its control are 
given at the back of the plates (in Dutch and in English). 


KAPPERT, H. und Ruporr, W., Handbuch der Pflanzenzüchtung — Manual of 
Plant Breeding. Paul Parey. Berlin. Hamburg. 1955. 


This new edition of ROEMER-RUDORF’s Handbuch der Pflanzenzüchtung will be 
published in 38 monthly issues comprising six volumes, viz. Vol. 1: Principles of 
plant breeding; Vol. 2: Breeding of cereals and maize; Vol. 3: Breeding of potatoes 
and root crops; Vol. 4; Breeding of fodder crops; Vol. 5: Breeding of special crops 
(oleaginous, albuminous and fibrous plants, spices and drugs); Vol. 6: Breeding of 
fruits, vegetables, viny and forest tree plants. 
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The editors realized that, in view of the world-wide research work referred to, the 
present new edition should be prepared on a wide international basis. With this end 
in view the editors invited Dr H. K. Hayes (St. Paul, Minnesota, U.S.A.) and Dr 
A. MüntziNG (Lund, Sweden) to assist them in their efforts. They also helped to 
enlist distinguished scientists from other countries. About half of the contributions 
will be written by scientists from the last mentioned countries (U.S.A, Sweden, 
Denmark, England, etc.). The individual contributions will be published either in 
German or in English. 

The first issue (August 1955) contains: H. KAPPERT, Die natürliche Formenmannig- 
faltigkeit der Organismen; Á. GUSTAFSSON und A. NYGREN, Die Fortpflanzung und 
Vermehrung der höheren Pflanzen. 

The second issue (Sept. 1955) contains: H. KAPPERT, Die Faktorenlehre; J. STRAUB, 
Chromosom, Chromosomensatz, Polyploidie; P. MICHAELIS, Plasma-Vererbung. 

The third issue (Nov. 1955) contains Getreidezüchtung; TH. ROEMER * und F. 
WIENHUES, Allgemeine Grundlagen; W. LAUBE und F. QuapT, Roggen. 

After the first edition (its publication in parts began in 1941) much progress has 
been made by research in the field of plant breeding throughout the world. These 
results, are interspersed among innumerable books and periodicals, which are not 
easily accessible to the individual worker. It may be expected. that this new edition 
will be a standard work of great value for the improvement of plants and for the 
breeding-research in general. 

A total number of 38 issues of 80 pages each (ad D.M. 13.50) means more than 
3000 pages, but also about D.M. 500. If the total work is published in say 4 years this 
means that the cost of subscription will be spread over that time. It is hoped as a result 
that more libraries, experiment stations, plant breeding establishments, individual 
breeders and students will take out a subscription. 

Subscription orders will be entered for the complete work only. With the final issue 
of each volume, a binder cover will be supplied at an extra charge. 


KNIGHT, R. L., Abstract bibliography of cotton breeding and genetics, 1900— 
1950. Techn. Comm. 17 Commonwealth Bureau Plant Breeding and Genetics. 
Cambridge, 1955, 256 p. Price 21/— 


This well printed book contains an alphabetical list of 1191 literature references 
on cotton breeding and genetics, most of them with an abstract. Lists of genoms, of 
genes and of gene linkage are given as appendixes, while an extensive index is added. 
The book is indispensable for those, who have much or little to do with cotton. For 
others it is an enviable pattern of what they very much need. __S. J. WELLENSIEK 


Kurt, H.‚, Die Jarowisation landwirtschaftlicher Kulturpflanzen. Ziemsen 
Verslag, Wittenberg Lutherstadt 1955, 44 pp. D.M. 2.25. 


Schrijver is in zijn proefnemingen tot de conclusie gekomen dat jarowisatie bij ver- 
schillende landbouwgewassen in Oost Duitsland van betekenis is. 

Bij de toepassingen in andere landen wordt genoemd dat het LyssENKO en 
medewerkers gebleken is dat de herfstteelt van pootaardappelen van vroege rassen 
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in de Oekraine gunstige resultaten geeft omdat in het koele herfstklimaat de omstandig- 
heden gunstig zijn voor het jarowisatie-stadium en daardoor het „verouderen”’ voor- 
komen wordt. In een herdruk kan dit twijfelachtige voorbeeld beter weggelaten wor- 
‚den. Het is waarschijnlijk dat de gezondheid van de nateelt aan andere omstandig- 
heden te danken is. 


LAWRENCE, W. J. C., Guida pratica alla Genetica Vegetale. Edizioni Agricole 
Bologna. 158 pp., 800 Lire. 


De 3e druk (1951) van LAWRENCE's Practical Plant Breeding werd in Italiaanse 
taal uitgegeven. 
Het geheel ziet er keurig verzorgd uit. 


WISHART, J. and SANDERS, H. G., Principles and practice of field experimenta- 
tion. Commonwealth Bureau of Plant Breeding and Genetics, Cambridge. Techn. 
Communication 18, 1955, 133 p. Price 21/—. 


Deze 2e druk (de eerste verscheen in 1935) is grotendeels nieuw geschreven. Dit 
boek voorziet in de behoefte aan een korte inleiding in de proefveldtechniek gecom- 
bineerd met de practijk van het proefveldonderzoek. Het geheel is in eenvoudige taal 
gesteld. 
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H. DE HAAN 


AKERMAN, A, e.a. Svalöf 1886-1946. History and present problems. Carl Bloms Boktryckeri, Lund. 
1948, 389 pp., 79 fig. 


BANGA, O., Inleiding tot de plantenveredeling, speciaal van tuinbouwgewassen. W. E. J. Tjeenk 
Willink, Zwolle. 1953, 635 pp. 


CHANDRASEKHARAN, S. N. and PARTHASARATHY, S. V. Cytogenetics and Plant Breeding. P. Vara- 
dachary & Co, Madras. 1948, XVI and 589 pp., 156 fig. 


FRIMMEL, FR., Die Praxis der Pflanzenzüchtung. Paul Parey, Berlin. 1951, 159 pp. 13 fig. 
GOWEN, J. W., Heterosis. Iowa State College Press. 1952, 552 pp, 81 fig. 
HAGEDOORN, A. L., Plant Breeding. Crosby Lockwood & Son, London. 1950, 237 pp, 10 fig, 4 pl. 


Havers, H. K., IMMER, F. R. and SMITH, D. C., Methods of plant breeding. MEG Hill Book Com- 
pany, New York, London and Toronto. 1955, 551 pp., 62 figs. 


HUNTER, H. and LEAKE, H. M., Recent advances in agricultural plant breeding. J. & A. Churchill, 
London. 1933, 361 pp., 16 pl. 


KaAPPERT, H., Die vererbungswissenschaftlichen Grundlagen der Züchtung. Paul Parey in Berlin und 
Hamburg. 1953, 343 pp., 100 fig. 


Kuckuck, H. und Mupra, A., Lehrbuch der allgemeinen Pflanzenzüchtung. S. Hirzel Verlag, Stutt- 
gart. 1950. 280 pp., 57 fig. 


LAWRENCE, W. J. C., Practical plant breeding. G. Allen & Unwinn, London. 1951, 166 pp., 34 fig. 


LAWRENCE, W. J. C., Guida pratica alla genetica vegetale. (Traduzione sulla 3a edizione, 1951.) Edi- 
zioni Agricole Bologna. 158 pp. 


LiNpquisr, B. Genetics in Swedish Forestry Practice. Svenska Skogsvardsföreningers Förlag, Stock- 
holm, 1948. 174 pp, 65 fig. 


Rees, H. VAN, (2e druk bewerkt door WIERSEMA, H. T.) Veredelingsleer. Tjeenk Willink, Zwolle. 1949, 
110 pp, 18 fig. 


REINÖHL, FR., Pflanzenzüchtung. Ferd. Rau Öhringen. 1939, 200 pp., 125 fig. 
RICHHARIA, R. H., Plant Breeding and Genetics in India. Law Press, Patna. 1945. 403 pp. 


ROEMER, TH. und Ruporr, W., e.a, Handbuch der Pflanzenzüchtung. Paul Parey, Berlin und Ham- 
burg. 1938-1950, 5 Bände. Im Jahre 1955 sind die ersten Ablieferungen der zweiten Auflage er- 
schienen. Herausgegeben von KAPPERT, H. und Ruporr, W., in Gemeinschaft mit H. K. HAYES 
und A. MÜNTzING, wird die zweite Auflage 6 Bände (38 Ablieferungen) umfassen. 

SAKAI, KAN-IcHr, Science of plant breeding. Tokyo. 1952, 342 pp. (in Japanese). 

SCHEIBE, A, Einführung in die Allgemeine Pflanzenzüchtung. Eugen Ulmer, Stuttgart. 1951, 475 pp. 
122 fig. 


SCHIEMANN, E., Enstehung der Kulturpflanzen. Gebr. Bornträger, Berlin. Handbuch der Vererbungs- 
wissenschaft 3, Lief. 15, 1932, 377 pp. 96 fig. 


SENGBUSCH, R. voN, Theorie und Praxis der Pflanzenzüchtung. Societäts-Verlag, Frankfurt a.M. 
1939, 127 pp., 35 fig. 


VAVILOV, N. I., The origin, variation, immunity and breeding of cultivated plants (Translated from 
the Russian by K. STARR CHESTER). Chronica Botanica 13, no 1-6, 1949-1950, 364 pp, 37 fig. 


WELLENSIEK, S. J., e.a, Grondslagen der algemene plantenveredeling. H. D. Tjeenk Willink & Zoon, 
Haarlem. 1947, 541 pp., 90 fig. 


Yearbook of Agriculture. Washington. 1936 (1189 pp.), 1937 (1487 pp). 


The foregoing survey of books dealing with plant breeding is a revision of the list in Euphytica 1 
(1952): 149. It is the intention to review in Euphytica new books that have been submitted for criticism 
to the editing committee. 
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Special Conference on the improvement and the standardization of vegetable varieties 


On August 26 and 27, 1955, a meeting of representatives of sixteen countries was held at the Insti- 
tute of Horticultural Plant Breeding at Wageningen, considering two themes: 
|. Principal trends in the development of new vegetable varieties, 

2. Problems concerning the standardization and the naming of vegetable varieties. 

A useful discussion was held and much information was shared between the participants of the con- 
ference. Most representatives had given a report. Together with the discussions the reports will be 
published in the proceedings of the XIVth International Horticultural Congress, which was held at 
Scheveningen, Netherlands, from August 29 till September 6, 1955. 

It has been decided to create a permanent contact group on vegetable breeding. This contact group 
will meet periodically in future under the auspices of the International Committee of Horticultural 
Congresses. The chairmanship will shift periodically in relation to where the last and the next Horti- 
cultural Congress was and will be held. 

As the first chairman I shall be happy to give information to anyone who is interested to join this 
group. 

In the next issue of Euphytica 1 hope to give a summary of the reports and discussions of the Con- 
ference of August 1955. 

O. BANGA 
P.O.B. 16, Wageningen, Netherlands 


ERRATUM 


In the article of J. P. BRAAK (Euphytica 4, 1955, p. 189-196) some corrections should be made. 

Page 190, line 2 from below behind the name of PROFESSOR EB. C. WASSINK please add: and Mrss 
HESTER G. KRONENBERG (6). 

Page 191, line 1: 1953 should be 1951; line 3: air-conditioned should be temperature-controlled ; 
line 5: 5.000 should be 4,000. 

Page 192, line 8 from below: 1955 should be 1950. 

Page 193, in table 2, column 2, line 3: 5°C should be deleted. 

Page 196, Please add: 6. KRONENBERG, HESTER G. and E. C. WASSINK, Personal information(1953). 
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PLANT BREEDING ABSTRACTS 


Plant Breeding Abstracts is a quarterly journal containing abstracts of current literature 
throughout the world. All publications having a direct or indirect bearing on the breeding 
of economic plants are mentioned. A large section is also devoted to the genetics of micro- 
organisms such as fungi, bacteria and viruses. 

A special feature of Plant Breeding Abstracts is that works published in the more unfamiliar 
languages are abstracted extensively, so that readers are able, for instance, to follow the 
contributions of Japanese investigators to genetical and cytological theory, and to the 
improvement of special crops such as rice; and more controversial issues such as the 
recent discussions on genetics in the Soviet Union. During the last two years abstracts, in 
English, of articles written in some thirty different languages have been published. 
Readers are kept up to date concerning recent developments by two further sections: 
Book Reviews, and New Journals. 

An author and classified subject index are included in the subscription price for each volume. 
Plant Breeding Abstracts is produced and edited by the Commonwealth Bureau of Plant 
Breeding and Genetics, School of Agriculture, Cambridge, England on behalf of the 
Commonwealth Agricultural Bureaux, Farnham House, Farnham Royal, Nr. Slough, 
Bucks. Subscription rates are 60 s. per volume (with subject index), less 20% to subscribers 
in the British Commonwealth (other than recognized booksellers) who send their sub- 
scriptions direct. Orders may be placed through booksellers or sent to: 


Commonwealth Agricultural Bureaux, Farnham Royal, 
Central Sales Branch, nr. Slough, 
Farnham House, BUCKS, England. 


Netherlands Journal of Agricultural Science 


Quarterly Journal edited by: 
NEDERLANDS GENOOTSCHAP VOOR LANDBOUWWETENSCHAP 


Some papers published in Volume II (1954) or forthcoming in Volume III (1955): 


Basic features essential to an effective advisory service in farm management. 
The analysis and interpretation of aerial photographs in soil survey and land 
classification. 

Tile drainage in the Netherlands. 

The Mentek disease of lowland rice in Indonesia. 

Research into the feeding value of roughage. 

Evapotranspiration. 

Examination of soils and crops after the inundation of Ist February, 1953. 
Some remarks about the soils of the alluvial plain of Iraq, south of Baghdad. 


Annual subscription price: 16, Dutch guilders (£ 1.10 or $ 4.25). 


The journal is issued four times a’year in annual volumes of about 300 pages. 


All inquiries regarding the journal and requests for specimen copies should be addressed to: 
Dr J. ADOLPHINA FRAHM, Postbox 27, Wageningen, Holland 
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